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Abstract 
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Title: Anxiety and its management during awake procedures in operating 
theatres. A survey and randomised controlled trial. 
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This study investigates the prevalence of peri-operative anxiety and the 
effective management of intra-operative anxiety during awake surgery. Plastic 
and vascular surgical patients were selected for the study as many procedures 
performed within these specialities are performed under local or regional 
anaesthesia. The study consists of two distinct stages. The first stage was a 
postal survey of patients (n=213) who had undergone awake plastic, renal 
access or carotid surgery up to two weeks previously, in order to determine 
retrospectively the prevalence of peri-operative anxiety. The second stage of 
the study was a randomised controlled trial of interventions for the effective 
management of intra-operative anxiety in patients (n=128) having undergone 
the same surgical procedures described in stage one. The interventions tested 
in stage two were handholding and an anxiety management package involving 
a relaxation technique and a procedural information leaflet, against a „usual 
care‟ control. 
 
The findings from stage one of the study suggest that peri-operative anxiety 
prevalence is low, although unacceptable levels of anxiety are seen to elevate 
during the intra-operative phase. The RCT in stage two demonstrated that intra-
operative anxiety was no more effectively managed by the interventions tested 
than by usual care alone. 
 
The validity and reliability of retrospective anxiety measurement was 
investigated by comparing anxiety scores from stage one with 
contemporaneous and post-hoc anxiety scores from stage two and found to be 
an accurate measure of anxiety experienced at the time of the event. 
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GLOSSARY 
 
Pre-operative 
The period of time immediately prior to 
surgery. Refers to the time the patient 
arrives in theatre to the time surgery 
commences 
 
Intra-operative 
Refers to the period of time beginning 
as surgery commences to the time 
surgery is complete and the patient 
begins their post-anaesthetic or 
recovery period 
 
Post-operative 
Refers to the period of time surgery 
has been completed to the time where 
the patient is transferred back to the 
ward 
 
Peri-operative 
Is a term that collectively describes the 
period of time the operating theatre 
where anaesthesia, surgery and 
recovery post anaesthesia takes place  
 
Arterio-venous fistula 
An operation usually performed on the 
arm (rarely performed on the leg) to 
join an artery and a vein together. The 
surgically formed larger vein can then 
be used for cannulation and connection 
to a haemodialysis machine 
 
Carotid endarterectomy 
An operation performed on the carotid 
artery which supplies blood to the 
brain. Carotid arteries are prone to 
hardening and narrowing which can 
result in stroke occurring. The 
operation repairs damage to the artery 
and, therefore, significantly reduce the 
chance of stroke in the future 
 
Brachial plexus block 
 
An injection of local anaesthetic to the 
collection of nerves (brachial plexus) 
that supply the arm. The arm is then 
anaesthetised 
 
Cervical plexus block 
 
An injection of local anaesthetic to the 
collection of nerves (cervical plexus) 
that supply the neck. The neck area is 
then anaesthetised 
Baroreflex sensitivity 
 
Is a term used to quantify the vagal 
component of the baroreflex which is 
responsible for maintaining stable 
blood pressure. 
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CHAPTER ONE 
 INTRODUCTION 
1.1 Introduction to the study 
This quantitative two part study is an investigation of the prevalence of peri-
operative anxiety and the management of intra-operative anxiety in patients 
having awake surgical procedures. The notions of hospital admission and the 
anticipation of invasive procedures provoking anxiety are discussed in the 
literature.  It is known that anxiety is likely in surgical patients as they come into 
hospital and that the anxiety experienced may not only be unpleasant, but 
compromise their recovery. Anxiety produces a „fight or flight‟ autonomic 
arousal, which if sustained and prolonged can affect the individuals‟ health and 
physiological recovery. 
 
 Pre-operative anxiety has been studied in terms of how it affects patients‟ 
physiological response during general anaesthesia and how that could 
determine post-operative recovery (see page 92). Additionally pre-operative 
anxiety has been investigated in patients having day case surgery, reflecting on 
the potential impact of such anxiety in this growing number of patients, following 
the Department of Health drive to increase the number of surgical procedures 
performed as day cases and more effective use of hospital beds (see page 67).  
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There is limited exploration into patient‟s experience of intra-operative anxiety 
whilst awake and aware during surgical or invasive procedures. There are a 
small number of studies that investigate an intervention to manage intra-
procedural anxiety (see page 117), but involve small numbers of participants 
and investigate a single rather than a range of interventions to best manage 
anxiety. Moreover, the prevalence of peri-operative anxiety encountered by 
patients having awake procedures is not considered in any of these studies. 
Therefore, little is known about how frequently patients having awake 
procedures experience pre-, intra- and post-operative anxiety, and in addition, 
the recognition and management of intra-operative anxiety in this group of 
patients.  
 
The first stage of this study seeks to determine via a postal survey, the 
prevalence of peri-operative anxiety. It is important to recognise and know more 
about the extent to which awake surgical patients feel unpleasantly anxious 
during their operative event. Apart from this being a disagreeable experience, it 
may also be potentially detrimental to their well being and recovery. We know 
patients experience anticipatory anxiety, but less about anxiety throughout the 
peri-operative event.  
 
The second stage of the study seeks to investigate through a randomised 
controlled trial, the most effective intervention to manage intra-operative anxiety 
in awake surgical patients. Although there is some evidence in the literature 
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regarding effective intra-operative anxiety management, these studies are not 
well powered multi-interventional trials, making their findings and implications 
for practice poorly defined. 
 
Health care professionals have a responsibility to recognise and manage the 
anxiety that patients experience. Health care professionals also have a 
responsibility to consider the patient‟s experience generally throughout their 
hospital stay. The need to reflect on the patients‟ experience is fundamental to 
contemporary health service delivery.  
 
The focus on quality health care has been driven by the Department of Health‟s 
(DOH) commitment to the safety and well being of patients. Following the Bristol 
heart surgeon‟s enquiry in 1998, there has been a continued emphasis on 
clinical governance and the need to learn from mistakes. The National Patient 
Safety Agency (NPSA) monitors and reports on failures that have occurred and 
determines the action hospitals must undertake to prevent or minimise further 
medical errors. Patients should come to no harm whist in hospital and the 
challenge for all who contribute to the care of patients is to reduce untoward 
clinical incidents. It is generally considered that local or regional anaesthesia is 
safer than general anaesthesia. The development of regional anaesthetic 
techniques has largely been driven by the desire to achieve safer care and 
better outcomes for patients and the number of patients undergoing surgical 
procedures whilst awake has risen as a result.  
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 The National Health Service (NHS) is also driven by challenging efficiency and 
financial targets. The move towards shorter hospital stays has presented health 
care professionals with a greater challenge in the recognition assessment and 
management of anxiety in surgical patients. 
 
The principal motivation for the current study has come from a long history in 
clinical practice and the wish to satisfy uncertainty about such clinical practice. 
The management of patients having awake procedures in the operating theatre 
is inconsistent and currently determined by ritualistic procedures or what „feels 
best‟, rather than based on evidence generated by systematic enquiry. In 
addition, what has been considered to be the gold standard of intra-operative 
patient care in awake surgery (a theatre practitioner staying with the patient 
throughout the procedure), can be labour intensive and potentially not the most 
effective utilisation of a scarce staffing resource. 
 
Practitioners working in the operating theatre have moved over the years from 
caring for patients who are mostly anaesthetised during their surgery, to 
assessing, planning and implementing care for patients who are awake and 
potentially anxious throughout their stay in the operating theatre. This presents 
a challenge to all health care professionals working in the operating theatre 
environment and compels us to question and investigate our practice. In the 
current modern and constantly changing health care environment, we must 
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constantly seek to develop practice delivery, enhance the patient‟s experience, 
whilst managing the resources at our disposal effectively. 
 
It could be argued that the unique role and function of the practitioner in the 
operating theatre is to consider and manage the peri-operative psychological 
care of the patient. The Association for Perioperative Practice (2005 page 2) 
states that practitioners should act as “the patient‟s guardian throughout the 
peri-operative care pathway”. Although it is recognised that health care 
professionals should recognise and manage anxiety experienced by patients in 
any clinical setting, it is currently not clear how this can be achieved in the 
operating theatre.  
 
There are a number of potential variables that will determine the likelihood and 
nature of anxiety experienced by patients having surgery under local and 
regional anaesthesia. The nature of the surgery the patient is undergoing may 
affect the intensity and length of experienced anxiety. Patients undergoing 
lengthy and risky procedures such as carotid surgery could arguably experience 
more prolonged, intense anxiety than a patient undergoing a shorter, minor 
procedure.  The personality of the individual patient themselves and their coping 
style, will clearly also have a bearing on the subjective experience of anxiety. 
Patients who have a high trait anxiety are more likely to report high levels of 
state anxiety (Spielberger 1983). Furthermore, patients with high neuroticism 
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scores are more likely to perceive stressful situations as threatening and report 
high anxiety levels (Eysenck 1975).   
 
It is difficult to both assess the level of unpleasant anxiety the awake patient in 
theatre is experiencing, and the most effective intervention to manage that 
anxiety, based on their individual needs and coping style. The current study 
attempts to explore the relationship between personality type and anxiety 
prevalence and management. 
 
Anxiety measurements in the studies that focus on intra-operative anxiety are 
largely the patient‟s retrospective evaluation of the anxiety they experienced 
during the procedure. It is important to explore the value of retrospective anxiety 
ratings as a useful tool in peri-operative anxiety investigation. The validity of 
retrospective ratings is investigated in the current study by comparing the 
retrospective anxiety scores and post-hoc intra-operative anxiety scores with 
contemporaneous scores from the control arm of the randomised control trial.  
 
1.2 The Research Question 
A research study evolves from a problem or uncertainty that the researcher 
would like to explain or unravel (Polit et al 2001). The research problem will 
generally begin as a broad issue that generates question and uncertainty. The 
health care setting where the researcher may work is commonly a base for the 
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generation of enquiry and is likely to have a powerful influence on the creation 
of the research question (Polgar & Thomas 2008). The problem then develops 
into a research question which determines the focus of the research and is a 
declaration of the specific enquiry the researcher aims to address (Newell & 
Burnard 2006, Polit et al 2001). 
 
Polgar and Thomas (2008) define the formulation of a research question as a 
creative task, drawing on previous relevant work, identifying the gaps in our 
knowledge and determining how the proposed research will contribute to our 
knowledge and clinical practice. Polit et al (2001) agree that the refinement of 
the research question is a creative process that is refined from a number of 
broad questions emerging from observed practice. The researcher then has to 
concentrate on the specific problem to be addressed, which will be strongly 
influenced by their particular area of interest in practice.  The researcher will 
know that the precise focus of the research has been determined when the 
proposed research can be defined in one question (Newell & Burnard 2006). 
Additionally a research question that is clear and direct will clearly focus the 
method for obtaining the data required in order to answer the question (Polit et 
al 2001). 
 
However, the research question will only be meaningful if it seeks to address 
questions that have not been answered before and will contribute to knowledge 
that is currently lacking (Newell & Burnard 2006). In order to formulate the 
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research question, a critical appraisal of the available literature relating to the 
proposed research must be undertaken. The literature review serves to ensure 
the research question is founded in the theoretical knowledge base, whilst also 
ensuring that the research question is incisively constructed in order to tell us 
something we don‟t already know (Cormack 2000). 
 
The review of the literature for the current study aims to establish the context of 
what we already know and understand. The following sections (chapters one 
and two) describe the conceptual framework of the study in an exploration of 
the concept of anxiety, whilst also exploring the National Health Service context 
within which the study is based. The review of the literature then moves on to 
focus onto the investigation of peri-operative and procedural anxiety, personality 
and it‟s potential effect on anxiety, interventions to manage anxiety and anxiety 
measurement (chapter four).  
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CHAPTER TWO 
CONCEPTUAL FRAMEWORK 
2.1 Anxiety 
Anxiety, stress and fear may be experienced by patients who require hospital 
admission, as they anticipate treatment and are worried about their health and 
prognosis.  The prospect of impending surgery is a frightening possibility and is 
likely to cause anxiety (Dodds 1993). Patients who are undergoing surgery 
under regional and local anaesthesia are arguably likely to experience 
prolonged and intense anxiety during the intra-operative phase of their care. 
The experience of situational anxiety may not only be unpleasant but also 
potentially detrimental to the well being and recovery of the individual.  
Therefore, it is important to explore the literature about anxiety in order to 
effectively assess and manage anxiety experienced by patients in the peri-
operative environment.   
 
Anxiety can be described as a response to stress or fear and produces an 
autonomic physiological response (Keable 1997). This physiological event is 
commonly described as a „fight or flight‟ response where a number of processes 
take place and several somatic manifestations of anxiety occur. Adrenaline is 
secreted to increase heart rate; glucose is released to make muscles tense and 
work more effectively and increased respiration and sweating may also be 
experienced. The purpose of autonomic arousal is to prepare the body for 
action. Anxiety can produce an exaggeration of these symptoms and result in 
the anxious individual being fearful about their physical health, in that they might 
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interpret symptoms as life threatening (Brown 1993). Palpitations may be seen 
to indicate a heart attack, and headaches and dizziness experienced as a result 
of an anxiety reaction may be viewed as indicators of a malignant condition 
(Smail 1984). As well as the physiological response to a stressful situation, the 
individual who is chronically anxious is also likely to experience persistent 
feelings of dread and imminent catastrophe as well as other physical feelings 
such as restlessness and insomnia (Smail 1984).  
 
Cassidy (1999) described an anxiety response being identified in three stages, 
the first being alarm. The alarm stage is the body‟s preparation for fight or flight 
as a result of a stressor (described on page 9). The potential second stage of 
the anxiety response is resistance. Resistance is defined as a prolonged 
response to repeated exposure to a stressor, where autonomic arousal is 
persistent and the body fails to return to a homeostatic state. Following a 
prolonged resistance response, where the threat or stressor remains, a third 
stage of exhaustion occurs. The exhaustion stage can result in physiological 
problems and even death (Cassidy 1999).  
 
The effect of anxiety and stress on physical health is the subject of investigation 
and concern for health care professionals. Cassidy (1999) points out that there 
has long been an association between anxiety and physical health. For example, 
Cassidy (1999 p2) reflects on the fact that Anne Bronte makes reference to the 
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mind preying on the body leading to the impairment of physical health in her 
1847 novel “Agnes Grey”.   
 
Anxiety should be conceptualised as a multi-faceted construct which can 
manifest in a number of different ways. Anxiety may be experienced as a free-
floating general sense of background anxiety, or an intensely unpleasant acute 
form such as phobia or panic disorder in response to a particular situation or 
cue (Nutt et al 1998). Panic disorder is experienced as a range of particularly 
alarming physical symptoms as well as the intense subjective anxiety 
experience. Panic disorder is associated with cardiovascular events and 
excessive morbidity and mortality (Mussgay & Ruddel 2004). Anxiety 
associated with panic attack is distinct from a general background anxiety in 
that it is isolated, intense and uncontrolled (American Psychiatric Association 
(APA) 2000). However, anxiety may not result from the stressor itself, but be as 
a result of a cognitive process that follows exposure to the perceived threat. The 
stressful situation may trigger thoughts about the potential harmful 
consequences and it may be this process that causes the anxiety, rather than 
the stressor itself (Wilken et al 1999). Phobia is characterised by a marked and 
lasting fear of distinct objects or situations (APA 2000). The individual suffering 
from phobia will experience an extreme anxiety response or panic attack when 
exposed to the object or situation and is aware of the imbalanced and 
disproportionate nature of the fear (APA 2000). The broad variability in human 
emotion between individuals is associated with their personality and 
psychological predisposition (Davidson 2000).  
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Spileberger (1983) described that the relatively stable differences between 
individuals in their tendency to perceive the world in a certain way and how they 
react to it.  Spielberger (1983) described the concepts of trait and state anxiety 
and their association. These concepts are discussed in the next sections. 
 
2.1.1 Trait anxiety 
The term trait anxiety is described by Spielberger (1983) as an established 
individual difference in anxiety proneness and how stressful situations are 
perceived. In the author‟s view, individuals with high trait anxiety are likely to 
experience situational anxiety more frequently than those with low anxiety trait. 
In addition, they are more likely to interpret situations as threatening and the 
stronger the anxiety trait, the more intensely the individual will experience state 
anxiety. Spielberger (1983) contended that situations likely to involve more 
intense state anxiety for high trait individuals are those that involve relationships 
or endanger self esteem. The author purported that conversely, high anxiety 
trait individuals would not react differently from low traits in response to physical 
danger, such as imminent surgery.  However, the perception of threat 
associated with any stressful situation would have the greatest impact on state 
anxiety experienced by those individuals high in trait anxiety (Spielberger 1983). 
Trait anxiety, or an individual‟s anxiety disposition, is also strongly associated 
with neurotic or over-anxious personality and a familial tendency to anxiety. 
Personality and its relationship to anxiety are discussed in section 2.2. 
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2.1.2 State anxiety 
State anxiety is a subjective experience and results in an imbalance between 
the perceived threat and the individual‟s ability to cope with the situation 
(Sutherland & Cooper 1990). Chronic anxiety, or Generalised Anxiety Disorder 
(GAD) is persistent and insidious and distinct from situational anxiety which 
usually occurs in response to a situation, stimuli or fear and diminishes once the 
situation has resolved (Martin 1961). The primary feature of GAD is excessive 
worry and anxiety and is diagnosed if such symptoms have been experienced 
by an individual for no less than six months (APA 2000). GAD is also 
characterised by restlessness, insomnia, persistent tiredness, irritability, and 
poor concentration (APA 2000). Arguably, individuals who suffer from pervasive 
anxiety are likely to experience more intense situational anxiety in response to 
stress and phobic fears.  
 
State anxiety experienced by individuals who normally exhibit low trait anxiety 
will potentially return to a more stable, comfortable condition more readily than 
those who suffer from chronic anxiety. However, trait anxiety has been reported 
to act as a buffer for situational anxiety. Those who have a persistent 
background anxiety may demonstrate a calmer than expected physiological 
response to a stressful situation, as their response is blunted by their enduring 
tendency to autonomic arousal (Wilkin et al 1999). Mussgay & Ruddel (2004) 
reported impaired autonomic function in patients with panic disorder, in 
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particular reduced heart rate variability, weakened vagal tone and sympathetic 
dominance in response to stressors. However, state anxiety may still be 
subjectively reported as intensely experienced by those who demonstrate a 
strong trait anxiety, regardless of their physiological response. The experience 
of subjective anxiety in any case is arguably unpleasant, particularly when 
prolonged and intense. Patients undergoing complex and lengthy surgery whilst 
awake and aware of their environment may potentially experience situational 
anxiety, regardless of their disposition to trait anxiety.  
 
It is acknowledged that state anxiety has a useful purpose in managing 
experiences. Anxiety can facilitate a number of actions and events such as 
public speaking, in that it stimulates alertness and, therefore, efficient 
performance (Spielberger 1966). However, an exaggerated and intense 
experience of anxiety in such a situation will cause an individual to react 
disproportionately to stressors or other stimuli and negatively affect 
performance (Spielberger 1966).   
 
2.1.3 Fear  
 An individual may become conditioned to suffer chronic anxiety as a result of 
learned behaviour in response to fearful stimuli (Klein & Rabkin 1981). Klein & 
Rabkin (1981) suggest that anxiety is the conditionable part of fear which 
results in response to an unconditioned motivation such as pain or fear. The 
fear then serves as a stimulus for fleeing the situation, where the feeling of fear 
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subsides. The return to normality and diminished fear can result in learned 
avoidance behaviour of the stimulus and associated anxiety response. 
Continued avoidance is sustained by a reduction in anxiety and typical of phobic 
anxiety (Klein & Rabkin 1981).  Stimuli that precede the unconditioned stimuli, 
or stressor, become the conditioned stimuli, described by Klein & Rabkin (1981 
p242) as „Pavlovian‟. Fear is described as an „unconditioned response‟ to the 
stressor which is then followed by a „conditioned response‟ which is anxiety 
(Klein & Rabkin 1981). Rachman (2004) also believed that avoidance as a 
result of fear is conditioned behaviour motivated and reinforced by the reduction 
of experienced anxiety.   
  
Fear is also defined as an unpleasant emotional state produced by the 
perception of foreboding stimuli. Fear is differentiated from anxiety in that fear 
has an obvious cause and once that has passed, the fear will diminish (Nijkamp 
et al 2002). However, Spielberger (1966) postulates that the negative affect 
fear-terror is in fact the same affect as anxiety in that it may be produced by it‟s 
own innate mechanisms. Spielberger (1966), therefore, uses the two terms 
interchangeably. Fear is a particularly disabling affect and can result in an 
individual tension of the muscles which when it evolves into terror, can 
apparently freeze the body and physical functioning (Spielberger 1966). The 
subjective experience of fear is, therefore, arguably more unpleasant and 
intense than anxiety, although both fear and anxiety correlate in terms of their 
autonomic response.  Spielberger (1966), however, postulated that fear 
activation is not the same as arousal; arousal in his view being an indefinite 
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term and can be used in different circumstances such as sexual arousal. He 
described, however, drive activation that occurs as a result of fear, is the body‟s 
preparation for action to flee or fight the fearful stimuli. 
 
The notion that anxiety is a conditioned or learned response to situations or 
objects was investigated by Wolpe (1964). Wolpe (1964) developed therapies to 
manage anxiety that reversed the learning process and were referred to as 
„reciprocal inhibition‟. In Wolpe‟s view, reactions learned as a response to 
stimuli could be unlearned.  Reciprocal inhibition was described by Wolpe (1964 
pg 10) as follows, “if a response inhibitory of anxiety can be made to occur in 
the presence of anxiety-evoking stimuli it will weaken the bond between these 
stimuli and the anxiety”. Individuals who experience episodes of extreme 
anxiety, particularly in the form of panic attacks, often experience a sense of 
alarm about how they are perceived by others, in that the physical symptoms 
and obvious distress associated with anxiety attacks are embarrassing and 
„abnormal‟ (Smail 1984). As a result anxiety sufferers commonly experience a 
sense of low self esteem and self-worth.  
 
Anxiety is referred to by Lazarus (1993a) as one of several emotions 
manifested as part of psychological stress. Additionally, Lazarus (1993b) 
discusses the notion of stress being a reaction to stress, i.e. one is stressed by 
something stressful or a stressor. Stress is a term used to describe a perceived 
feeling which may result because of an imbalance between a stressor and the 
17 
 
individual‟s capacity to be able to cope with or respond to it (Jones & Bright 
2001). The notion of how stressful a particular situation or event may be is 
determined by the person and how frightening they perceive it to be (Lazarus 
1993a).  Stress can be seen as a circular relationship that evolves between the 
person and their environment that effect and manipulate each other (Jones & 
Bright 2001). The state of balance that exists between the two will depend on 
the individual‟s personality and past experiences (Powell & Enright 1990). 
Stress is experienced by us all as it is an endemic part of human nature (Powell 
& Enright 1990).  
 
Trait anxiety and the individual‟s enduring tendency to interpret situations as 
anxiety provoking are concepts closely related to the personality of an individual. 
Therefore, personality and its relationship with anxiety proneness and coping 
are explored in the following section.  
 
2.2 Personality 
Eysenck (1975) developed a questionnaire to determine the personality type of 
individuals as the importance of understanding personality composition has 
been recognised by psychologists for some time. Eysenck recognised two 
distinct personality dimensions as extraversion-intraversion and neuroticism, 
also referred to as stability and instability (1975). Neuroticism is associated with 
anxiety; those who score highly on the neuroticism scale are usually described 
as anxious worriers who react too strongly to a variety of stimuli. Where it is 
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combined with extraversion, the individual is described as restless, volatile and 
potentially aggressive (1975).  Neurotic individuals are thought to reflect a 
propensity to respond to threatening situations with greater autonomic arousal, 
which is particularly unpleasant where the threatening situation is intense and 
prolonged. Individuals who are more vulnerable to emotional reactivity are more 
likely to interpret situations as threatening (Wilson et al 2006).   
 
Powell & Enright (1990) discuss personality as two distinct types; type A and 
type B personality. Type A personality types are typically associated with high 
levels of experienced stress and physiological conditions such as coronary 
heart disease. Type A individuals are always in a hurry, find it difficult to relax, 
fail to plan and structure work and easily become frustrated and angry (Powell & 
Enright 1990). Type B individuals conversely are described by Powell & Enright 
(1990) as more relaxed, less in a rush and less competitive.    
 
How anxiety vulnerability and interpretive bias may be effectively influenced has 
been the subject of a study carried out by Wilson et al (2006). The study 
involved 48 undergraduate students, who received training in how to interpret 
either threatening or non-threatening information.  The authors felt that the 
propensity to interpret confusing stimuli as threatening determines the 
predictability of an individual to develop anxiety conditions. Treatments for 
anxiety related conditions are often founded on cognitive readjustment, with the 
aim of altering interpretive bias (Wilson et al 2006). This was felt to support the 
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rationale for the treatment conditions of the study. The aim of the study was to 
test the effectiveness of manipulating interpretive response to stimuli, at the 
time of the experiment and beyond.  
 
Undergraduates were selected for recruitment into the study as they were seen 
to represent subjects derived from typical anxiety dispositions, rather than 
highly anxious individuals. Individuals with elevated trait anxiety were potentially 
likely to be characterised by a negative interpretive bias already. The rationale 
for this decision, therefore, was that effects from the training were more likely to 
be detected in a normal group of participants than those with high anxiety 
vulnerability. The authors acknowledge that manipulation of interpretive bias is 
as likely to have an impact on anxious individuals as those who are not, but 
argue that the effect is less easily identified. They do not support this prediction, 
however, with any evidence.  
 
Trait anxiety as well as state anxiety and depression were determined prior to 
the experiment and found to be similar in each group.  Mood state was also 
measured before and after each training exposure using visual analogue scales 
and found to be the same across groups and the authors reported that 
interpretive training did not affect mood state. Although trait anxiety was 
measured, the already determined interpretive bias of the individual was not, 
making the results of the study potentially less valid. Interpretive training was 
divided into two groups, the first being interpretive threat training and the 
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second being non-threat training. This was then followed by immediate 
assessment of effectiveness and further assessment following a stress induced 
phase using a video.   
 
Participants in both groups demonstrated effective responses to their training, 
both immediately following the training and at a later point after watching a 
stress provoking video.  The video was selected because it portrayed a 
threatening real life past event. Subjects who had received threat training 
demonstrated elevated levels of state anxiety following the stress provoking 
video. The authors contended that this finding supports the effectiveness of the 
non-threat training as this group interpreted the video as less threatening than 
their study counterparts, in that they did not report heightened levels of anxiety 
after watching the video,. The authors purported that this finding also supports 
the theory that an individual‟s interpretive bias is a causal factor in their anxiety 
reactivity. The authors acknowledged, however, a weakness of the study being 
that a non-training control was not included for comparison and further study 
required to add strength to these tentative conclusions.    
 
Weinstock & Whisman (2006) discussed the importance of understanding the 
association between personality and psychopathology in order to manage 
anxiety and depressive disorders more effectively. Understanding personality 
was felt to be helpful in appreciating the shared characteristics of anxiety and 
depressive disorders. Weinstock and Whisman (2006) investigated whether 
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high neuroticism was common in depressive and anxiety disorders, by 
accessing information from a large scale national survey (n=8,098). They 
concluded that high neuroticism is a shared feature of both anxiety and 
depression, showing no particular elevation in either condition. Eysenck (1994) 
discussed the contention that emotion suppression was associated with 
neurotic responding. It could be argued then that a neurotic individual may 
experience anxiety, but as a result of their tendency to suppress emotion, they 
may under-report general anxiety as well as subjective anxiety in response to a 
stressful situation. If that were so, then the findings of this study would be 
flawed. However, the authors felt that as a result of this study that a greater 
understanding of neuroticism would lead to a greater understanding of the 
overlap between anxiety and depression. 
 
Kumari et al (2007) agreed that the investigation of personality traits would lead 
to a greater understanding of psychopathology and undertook a study to 
investigate how neuroticism affects the brains response to the anticipation of 
fear.  Participants in the study (n=14) were subjected to the threat of electric 
shocks whilst their brains were scanned. Subjects viewed „safe‟ and „shock‟ 
indicators on a screen to indicate what was going to happen to them over a 
short period of time. The investigators expected to detect increased activity in 
the frontal cortex, anterior cingulate and superior temporal lobe in all subjects, 
but particularly in highly neurotic, (as described by Eysenck 1975) subjects. The 
Eysenck Personality Questionnaire (EPQ) was completed by all subjects within 
one week of the experiment taking place. Retrospective self reports of fear 
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experienced during the test were taken using a VAS immediately following the 
test. 
 
Although patients did not actually receive any shocks, they were told to expect a 
shock when the word was projected onto a screen. Immediately prior to the 
scan taking place, a mild shock was delivered to patients via a trans-cutaneous 
probe attached to their wrists. Patients were then told to expect the same or 
worse shock following the shock warning on the screen. The aim of the 
experiment was to induce anticipatory fear. The authors felt that the study 
conditions were ethically justifiable as previous studies had utilised similar 
methods to elicit fear and anxiety.  Neuroticism scores were seen to correlate 
significantly positively with levels of fear during the shock condition (p=.047). 
The increase in fear ratings whilst awaiting the shock also positively correlated 
with neuroticism, but did not reach significance. The anticipation of shock was 
rated highly by all subjects and not significantly correlated with neuroticism. 
Additionally the brain scan activity was found to be consistent across subjects in 
that anticipatory fear activated the anterior cingulate and insula.  
 
However, the authors reported that subjects who scored highly neurotic showed 
suppression of activity in areas of their brain, which was hypothesised to show 
an association with neuroticism, whilst awaiting a shock. This result was felt by 
the authors to demonstrate that high neurotics were less fearful than other 
subjects when anticipating a shock. It is suggested by the authors that this may 
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have been due to a blunting technique developed by neurotics when presented 
with an unavoidable threat. Another theory offered by the authors to explain this 
unexpected brain activity, is that neurotic individuals are likely to adopt 
avoidance coping strategies as a cognitive approach to deal with an impending 
threat and, therefore, experience less anticipatory anxiety (Kumari et al 2007). 
However, these findings are reported from brain activity hypothesised to be 
associated with personality, which is arguably a weaker measure of an 
individual‟s self reported experience of fear. Self report measures identified that 
neuroticism did correlate with anticipatory fear, however, significance was not 
reached.  Moreover, the authors reported the mean neuroticism score from the 
EPQ as 6.07. The expected mean neuroticism score described by Eysenck & 
Eysenck (1991) was 11.92, suggesting that subjects in this study were in fact 
low neuroticism scorers. Conclusions to be drawn from this study are, therefore, 
questionable. 
 
The relationship between personality and anxiety has also been explored by 
Gershuny & Sher (1998) in a large (n=466) prospective study of undergraduate 
students over a three year period. The aim of the study was to determine 
whether highly neurotic, introverted individuals predisposed to anxiety related 
conditions. Such individuals were felt to be sensitive to punishment indicators 
and greater disposition to autonomic activity. Gershuny & Sher (1998) also 
aimed to determine whether neuroticism and extraversion were independent 
predictors of anxiety disorders or interactively linked. Baseline anxiety, mood 
and depression was controlled for using the Brief System Inventory and 
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measured throughout the life of the study. This was undertaken in order to 
explore the theory that anxiety was merely a component of neuroticism.  
 
The study revealed that the interaction between neuroticism and extraversion 
factors were the most relevant in determining causal factors relating to anxiety. 
Individuals in the study who demonstrated high neuroticism and low 
extraversion scores were more likely to experience global anxiety over time. 
The authors postulated that neuroticism and extraversion predetermine an 
individual‟s conditionability and vulnerability to physiological arousal. 
Interestingly, the authors felt the study demonstrated that individuals with high 
neuroticism and high extraversion would be more sensitive to reward signals 
which may counteract feelings of intense anxiety. This finding is potentially 
relevant when determining the effectiveness of an anxiety management 
intervention in relation to personality type.  
 
Extraversion and neuroticism was explored earlier by Morossanova (2003) and 
how these personality variables affect the pattern of an individual‟s self 
regulation and voluntary activity. Conscious self regulation is described by the 
authors as an organisation of activity. This includes planning of goals and 
actions and making adjustments where necessary. Self regulation styles are 
determined by personality traits. The authors undertook a large questionnaire 
survey (n=850) of 16-18 year old students to investigate the connection 
between extraversion and neuroticism and self regulation style. Pearson 
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correlation coefficient test was used to examine the relationship between these 
factors and found a statistically significant correlation between extraversion with 
modelling, flexible regulatory ability and independence. This finding mirrors the 
typical description of extraverts, who are impulsive, behave randomly and adapt 
to situations easily (Eysenck 1991).  Introverts in the study demonstrated a high 
level of programming. Programming is described by the authors as constructing 
detailed action plans and behaviour in order to respond to a situation 
appropriately.  This is consistent with the typical view of introverts, as people 
who avoid dangerous situations and need to plan their actions well in advance 
(Eysenck 1991). Neuroticism was found to be positively correlated with the 
planning element of self regulation.   The authors claim that, contrary to 
previous assumptions that neurotics had a lower level of organised self 
regulation, this study demonstrated that high neuroticism scorers are indeed 
capable of organising an effective self regulation structure. These findings are 
important when considering the effect of personality on how an individual 
perceives their awake surgery experience and how best to manage their 
associated anxiety. 
 
How personality affects the individual‟s ability to cope has been investigated by 
Connor-Smith & Flachsbart (2007) in a meta-analysis of the literature. The 
studies reviewed were analysed for their relationship between personality and 
coping. Coping is a term used to describe the personality‟s response to stress 
(Connor-Smith & Flachsbart 2007). The authors describe a five-factor model of 
personality, which included extraversion and neuroticism as recognised 
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personality traits. Coping is described in the study as a conscious attempt to 
control the environment or the individual‟s reaction to the environment under 
demanding conditions. Coping was then further described as attending to the 
problem in an active way (problem-focused or vigilance), or developing support 
seeking strategies and expressing emotion (avoidance) (Connor-Smith & 
Flachsbart 2007). These two distinct styles were broadly categorised as 
engagement and disengagement strategies. The authors hypothesise that 
vigilant or engagement coping style tends to predict better outcomes than 
avoidant or disengagement coping style. However, they acknowledge that 
individuals who tend to disengage from the stressor are likely to respond well to 
distraction techniques, which allow them to intentionally engage with something 
more positive. Personality has a direct effect on coping style by limiting or 
assisting the use of various strategies, whilst also determining the perception of 
stressful stimuli (Connor-Smith & Flachsbart 2007). Neurotics are more likely to 
find a wider range of situations threatening, whilst extraverts tend to have low 
stress reactivity (Eysenck 1975).   
 
The results of the meta-analysis demonstrated a moderate effect of personality 
on coping, where a stronger effect was expected. A possible reason for this was 
felt by the authors to be, that coping styles are discussed too broadly and 
should be more carefully differentiated and investigated. However, the 
importance of personality on coping should, in the authors‟ view, not be 
underestimated and is certainly relevant when assessing the effectiveness of 
anxiety reducing interventions.   
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Personality clearly has an effect on anxiety and how it is perceived, experienced 
and managed. Rusting (1999) explored the effect of personality trait and mood 
on memory and judgement. Rusting (1999) aimed to determine whether 
memory retrieval was driven by the personality type of the individual in addition 
to their mood state, at the time of retrieval. Rusting (1999) discussed the notion 
that extraverts and neurotics display behaviour activation and inhibition 
regulation systems. This supports the theory, in the author‟s view, that neurotics 
were particularly likely to remember negatively, whereas extraverts were more 
likely to remember positively. The contrary introversion and stable personality 
dimensions described by Eysenck (1975) were not investigated.  
 
The study was divided into two parts and involved 142 psychology students 
completing a series of cognitive tasks. Subjects were incentivised into the study 
by crediting part of their course to them. It is not clear how academic credit was 
achieved by participation in the study and this may have introduced bias, 
weakening the study. Part one of the study focused on the personality of 
participants and part two on mood. In part one of the study natural mood state 
was measured. In part two, mood state was manipulated to induce positive or 
negative mood states, using vignettes to create an imagined situation. The 
mood induction was disguised to participants as an additional cognitive task 
within the study. In all other aspects, both parts of the study were conducted in 
the same way. Personality and mood measures were completed before and 
after the tasks were undertaken in both studies. The cognitive tasks participants 
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undertook were described as completing a written story, rating the emotional 
content of words and word retrieval in response to a stimulus.  The word related 
tasks were scored for mood and personality. The story completion task was 
rated for their emotional content by two independent judges. The author 
reported that these judges were blinded to the aim of the research and the 
personality type of the individual. Their background and ability in rating emotion, 
however, is not discussed. 
 
In terms of personality, positive and negative traits (extraversion and 
neuroticism) were strongly associated with corresponding positive and negative 
aspects from all the tasks undertaken in both studies. However, in part one, 
positive and negative mood aspects were only associated with the story 
completion task. Whereas, when mood was manipulated in part two, a strong 
association was seen with mood as well as personality in all memory and 
judgement tasks.  The author postulated that induced mood is stronger than 
natural mood. The author also postulated that although natural mood correlates 
with personality trait, it is also possible for individuals to experience 
contradictory mood. However, when mood (whether natural or induced) is 
congruent with personality trait, it demonstrates a particularly strong association 
with positive or negative memory retrieval and judgment and would potentially 
explain the different results from both parts of the study. These findings are 
potentially relevant to the investigation of the validity and reliability of 
retrospective anxiety ratings.  
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Summary 
Personality is inextricably linked to how an individual perceives their experience 
of anxiety, however, It may be possible to cognitively redirect the way an 
individual responds to threatening stimuli. The trait anxiety and tendency to 
anxiety vulnerability of an individual will pre-determine their reaction to, and 
experience of, stressful situations. Personality has been shown to be strongly 
associated with anxiety. The aspects of personality specifically related to 
anxiety conditions and behaviour are neuroticism and extraversion. Additionally, 
personality may effect how memory of an event is recalled in a negative or 
positive way. When investigating the management of anxiety in patients 
undergoing awake surgery, personality is a factor that must be taken into 
account. The trait anxiety and personality of an individual are likely to pre-
determine their subjective experience of anxiety in the operating theatre. The 
effectiveness of an anxiety management intervention is also likely to be pre-
determined. Additionally, the retrospective rating of experienced anxiety may be 
determined by individual personality type. Therefore, the investigation of trait 
anxiety and personality is central to the current study in order to explore the 
effect of personality and trait anxiety on the prevalence of situational anxiety 
whilst undergoing awake surgery and the effectiveness of intra-operative 
anxiety management techniques. 
 
Anxiety as previously described, is associated with a range of physical 
symptoms and manifestations. Muscle tension is acknowledged as a common 
symptom experienced by individuals who are anxious or stressed. The concept 
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of muscle tension, its relationship with anxiety and the use of muscle relaxation 
as a treatment to reduce muscle tension and anxiety, are explored in the next 
section. 
 
2.3 Muscle tension and relaxation 
Muscle tension and difficulty relaxing are associated with anxiety disorders, 
particularly GAD (Conrad et al 2008). Muscle relaxation therapy is, therefore, 
felt to be an appropriate and sensitive treatment for anxious patients by 
reducing muscle tension and finding relief from their discomfort and suffering 
(Conrad et al 2008). The concept of muscle relaxation as a mode of anxiety and 
stress management has a long history and is central to the ancient practices of 
yoga and meditation used to induce relaxation (Powell & Enright 1990).  
 
Edmund Jacobsen as a result of his work developing electromyography found 
that thinking was related to muscle state and concluded that the relaxing of 
muscles could soothe thoughts and reduce autonomic activity (1929). Jacobsen 
contended that the term relaxation could be inadequately used to describe a 
state that was far from actually being relaxed. He noted that individuals who 
appeared to be quiet and „relaxed‟ may, on further inspection, be restless, 
fidgety or may be talking inappropriately and erratically. Jacobsen reported that 
this demonstrated mental activity or anxiety. Rest, therefore, was not achieved 
in such circumstances and these individuals would continue to experience 
fatigue and what he described as residual tension.  
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Jacobsen described the term „nervous or neuromuscular hypertension‟ (pg 13 
1929). Nervous hypertension refers to the hyper-excitation of physiological 
reflexes and muscle activity. Increased heart and respiratory rate, tremor and 
over-activity of skeletal muscles are described by Jacobsen as nervous 
hypertension, and are symptoms commonly described in the autonomic arousal 
associated with anxiety. He went on to develop a progressive relaxation 
technique where skeletal muscle groups were systematically tensed then 
relaxed as a treatment for nervous hypertension. Jacobsen described 
successful progressive relaxation as the absence of residual tension, and 
observed the relaxed individual as having flaccid limbs, no eye movement, no 
swallowing and no visible trace of muscle tension or stiffness. Jacobsen 
highlighted that we use the term „tense‟ not only in the description of a muscle, 
but also to describe the overall disposition of an individual (1929).  
 
Relaxation, in his view was a technique that could be learned to calm autonomic 
activity (1929). He felt that neurotic individuals as opposed to non-neurotics, 
who were prone to anxiety and muscle tension, found it more difficult to 
recognise muscle tension and successfully relax, being less aware of their own 
muscle „sense‟. Neurotics described by Jacobsen were over-anxious individuals.  
However, in Jacobsen‟s view, where muscle relaxation was achieved, emotional 
activity reduced although physical tension had to be eliminated in the first 
instance, before anxiety could be reduced.   
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Jacobsen noted that patients found it difficult to stop thinking during relaxation, 
an occurrence which invaded the relaxation process and affected its 
effectiveness. Jacobsen investigated whether it was possible for thinking to take 
place when there was significant muscle relaxation. He considered that when 
an individual became practiced at relaxing the muscles of the sense organs, 
particularly orbital muscles, mental activity was more likely to diminish as 
activity in response to mental imagery reduces. Jacobsen does not state 
however, that relaxation is only achieved in the absence of mental activity, but 
that it is enhanced by the reduction of such activity (1929). The technique 
described by Jacobsen is lengthy, difficult to learn and needs repetition and 
practice to ensure effectiveness, making its implementation in a clinical setting 
potentially problematic (Payne 1995).  
 
Meares (1986) concurred with the view of Jacobsen, that in order to achieve the 
most effective mental relaxation, we must first learn how to physically relax in 
order to use the relaxed physical state to promote a calm and peaceful state of 
mind. Meares (1986) contended that learning to relax physically was easier than 
relaxing the mind, as our thoughts are too active and difficult to control. A 
relaxation technique that is learnt and repeated can, in Meares‟s opinion, assist 
in the process of de-activating or quietening the mind.  
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Herbert Benson an American cardiologist, described the „relaxation response‟ 
as a physical state achieved by effective systemic muscle relaxation (1975). 
This response is described as a self-induced altered state of consciousness, 
resulting in decreased autonomic activity; in other words, the direct opposite of 
the fight or flight response.  Benson contended that the relaxation response has 
always existed in some religious contexts and practices, such as transcendental 
meditation. The relaxation technique developed by Benson was based on 
elements extrapolated from such ancient practices in order to induce an altered 
awareness and relaxed response. Benson reported that the effect of his 
relaxation technique varied amongst individuals. Some reported feeling a sense 
of calm, whilst others experienced feelings of euphoria or well-being.  
 
Benson‟s work focused on cardiac patients and how a successful relaxation 
response could enhance and promote recovery from cardiac event and surgery 
(1975).  In Benson‟s view, the relaxation response could be achieved by 
following a set of instructions incorporating essential elements. These elements 
are described as a quiet environment, comfortable place, a word or phrase to 
repeat over and over, and taking on a passive attitude. Although intuitively a 
quiet environment seems ideal in order to undertake and concentrate on a 
relaxation technique, Benson reported that some individuals preferred to 
practice the technique in more active settings- for example, on their way to work 
on the train (1975). Jacobsen, however, considered any distraction as 
potentially disturbing to the relaxation process (1929). Distractions to the 
effectiveness of relaxation described by Jacobsen were the presence of a 
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physician, or a physical distraction such as the experience of pain (1929). 
Benson argued that a progressive awareness of all body muscles undertaken 
within the essential elements described, would achieve a relaxation response 
including reduced autonomic arousal (1975).  
 
Conrad & Roth (2007) undertook a review of the literature relating to the use of 
muscle relaxation as a therapy in anxiety disorders and the concepts of muscle 
tension and physiological response to stress generally. Relaxation therapy is 
described by the authors for the purpose of the review, as progressive muscle 
relaxation (PMR), based on Jacobsen‟s original technique. The authors 
suggested that a commonly offered rationale for the use of relaxation in the 
treatment of anxiety is founded in the theory that psychological suffering and 
discomfort activates multiple physiological responses.  By disengaging one of 
those physical responses (i.e. muscle tension) activation of other physical 
responses could also cease or diminish.  However, some studies within the 
review demonstrated that where relaxation has proved to be successful in the 
treatment of panic disorder, muscle tension was not found to be greater than in 
healthy controls prior to treatment. The authors explored the work of Wolpe 
(1964), where a condensed and shortened version of Jacobsen‟s muscle 
relaxation technique was used to treat phobias by conditioning cues that 
originally initiated anxiety, to become cues that restrained anxiety. Having 
reviewed the seminal work, the authors disputed the rationale that the reduction 
of muscle tension reduces other physical responses associated with autonomic 
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arousal, purporting that the review did not reveal any studies where this theory 
had been tested. 
 
Conrad & Roth (2007) go on to question whether it is important to understand 
how muscle relaxation works, or whether in fact, it only matters that it does work. 
Certainly, in order to understand muscle relaxation as a treatment in anxiety 
based conditions, it is important to understand the concept of muscle tension 
and its relationship with anxiety. However, the authors argued that relaxation 
may be experienced cognitively, in the absence of muscular relaxation. Calm 
thoughts may induce a sense of physical calmness and reduce the sense of 
overall discomfort associated with anxiety. The authors contended that a learnt 
relaxation technique may work by informing the patient about somatic 
manifestations of anxiety and allowing them to perceive they have some control 
over bodily function, resulting in a reduction in their experienced anxiety.  
 
As discussed earlier, Jacobsen (1929) believed that successful muscle 
relaxation meant that the individual would be less aware of thinking or feeling. It 
seems inconceivable, however, that even when an individual is relaxed, that 
they are not engaged in thought. Conrad & Roth (2007) argued that thoughts 
would clearly have an effect on how calm or tense an individual would feel and 
that the unpleasant experience and tension associated with anxiety, involved 
more than just the muscular system.  
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The authors contended that not enough evidence was available to determine 
the potential effectiveness of relaxation therapy in particular groups of patients 
with particular disorders. In order for muscle relaxation to work, it could be 
assumed that muscle tension must exist. The studies reviewed by the authors 
demonstrated that panic disorder patients exhibited muscle tension prior to 
relaxation, although GAD patients did not. This finding, in their view, supports 
the theory that learnt relaxation techniques have a cognitive effect rather than a 
physiological one by allowing the patient to believe that anxiety and its 
physiological response are controllable. Such a technique, in the authors‟ view, 
may be more effective in managing an anxiety related condition that changing 
personal attitudes and beliefs that contribute to the manifestation of anxiety. 
However, the literature to support (or challenge) the theory that attitudes and 
beliefs contribute to the individual‟s experience of anxiety is not explored. 
 
The value of relaxation in the treatment of anxiety associated with cardiac 
disease is explored by Halm (2009). Anxiety is described by Halm (2009) as an 
assault to the individual in three distinct ways. However, only two major effects 
of anxiety are discussed by the author. The first physiological affect described 
by Halm (2009), creates muscle tension, the autonomic fight-or-flight response 
and an endocrine response in the release of cortisol and glucocorticoids. The 
second psychological affect described can result in depressive moods and 
avoidant behaviour. These effects are known to be predictive of morbidity and 
mortality in cardiac patients (Asilioglu & Celik 2004, Jong et al 2004, Benson 
1975). 
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The author described muscle relaxation therapy as one intervention available to 
nurses to practice in any clinical setting. She described relaxation as a therapy 
“that calms the mind and body by reducing sympathetic nervous system activity” 
(pg 169). The notion that the relaxing of muscles results in a relaxed mental 
state, is questionable and not clearly defined. The use of autogenic training and 
guided imagery as adjuvant therapies with relaxation were also briefly 
discussed as potentially enhancing the effectiveness of relaxation interventions.  
 
The author undertook a systematic review of the literature on the use of 
relaxation in cardiac patients.  The review retrieved five randomised controlled 
trials and two meta-analyses. The author reported that the review revealed a 
minor but significant reduction in anxiety in cardiac patients undertaking 
relaxation therapies. However, a summary of information relating to the studies 
reviewed is not provided and neither statistical significance nor effect sizes are 
reported. The author‟s view that a minor reduction in anxiety demonstrated 
significance is not reflected in the inadequate description of the papers 
reviewed. Therefore, it is impossible to draw any meaningful or substantiated 
conclusions from this paper. Despite this, the author continues to recommend 
relaxation as an anxiety management technique in cardiac patients. To support 
this recommendation, evidence is offered from several surveys of cardiac 
nurses in how best to manage anxiety in this patient group. This evidence 
appears to have been offered as compelling confirmation to support the need 
for relaxation therapy in this group of patients to manage their anxiety and 
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associated co-morbidities.  Unfortunately the anecdotal opinions of 
professionals working in coronary care cannot replace the result of scientific 
investigation or make valid and reliable recommendations for patient care. 
 
The effectiveness of relaxation in managing anxiety and sleep in cardiac 
patients was the focus of a study undertaken by Tsai (2004). Anxiety as 
mentioned earlier, is known to be a co-morbidity feature associated with cardiac 
disease and can have a detrimental effect on recovery and even cause 
exacerbations of conditions such as angina pectoris. The author felt that there 
was potential to explore relaxation training in the study population in East Asia, 
where the use of deep breathing, exercise and complementary therapies was 
more culturally acceptable.  
 
Tsai (2004) explored relaxation techniques designed to elicit the reduced 
autonomic activity relaxation response described by Benson (1975) and on 
techniques aimed at achieving relaxation through a cognitive- behavioural 
approach. The study undertaken by the author involved hospitalised patients 
(n=100) who had had a confirmed diagnosis of cardiac disease. The relaxation 
training offered to participants in the study, was demonstrated on an audio-
visual tape, shown to patients recruited into the study two days after admission. 
The tape included a short narrative about what a patient could expect from 
being hospitalised; followed by the relaxation technique which included deep 
breathing, muscle relaxation, guided imagery and meditation. A booklet was 
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given to intervention group patients to supplement the information given on the 
video tape. Patients allocated to the control group received routine nursing care 
and a booklet normally given to cardiac patients about their condition. Patients 
varied in how often they used the relaxation technique during their hospital stay. 
The first treatment was initiated in most cases on the second day of admission 
to hospital. 
 
Measures were state and trait anxiety, a sleep scale and a relaxation wordlist 
used to assess how effective the relaxation had been. All measures were taken 
at several points, up to 12 months post-test. Chi square was used to determine 
variable similarity and found to be the same in both groups. Two-way ANCOVA 
was used to determine the effect of relaxation on sleep and anxiety and account 
for trait anxiety in participants. The author expected a reduction in state anxiety 
over the year following cardiac hospitalisation and found this to be significant in 
both treatment and control groups, once trait anxiety had been controlled for. 
Anxiety at pre-test was significantly higher, declining sharply at hospital 
discharge and continued to decline over the study period, for both groups. State 
anxiety scores, however, decreased slightly more in the treatment group than 
the control, although statistical significance was not demonstrated. The 
reduction in post-event anxiety happened over time regardless of the relaxation 
intervention, although anxiety scores were slightly more reduced in the 
intervention group significance, although again, this did not reach significance. 
The nursing intervention involved in the multiple data collection points during 
the life of the study, may have contributed to a sense of being monitored and 
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cared for in all patients in the study, having an impact on their reduced anxiety 
scores.  
 
As well as the association between cardiac disease and anxiety, a diagnosis of 
cancer is clearly also linked with anxiety about long term health and prognosis.  
The effect of relaxation on anxiety and quality of life in patients who have 
undergone stoma surgery for bowel cancer has been investigated by Cheung et 
al (2003b) in a study involving 59 patients. Stoma surgery particularly has a 
serious impact on an individual, with issues around distorted body image and 
physical performance. Cheung et al (2003b) reported that anxiety is common in 
this group of patients following their surgery and was most common 11 weeks 
after discharge from hospital. This appears to be a fairly arbitrary point in time, 
however, the authors claimed that this theory was based on various previous 
studies exploring the quality of life of patients post stoma surgery. 
 
Progressive muscle relaxation training was felt to be an intervention that would 
work well with these patients and could be undertaken comfortably whenever 
the patient wished to do so. Patients were recruited to the study following stoma 
surgery and allocated to the treatment or the standard care control group. 
Anxiety and quality of life measurements were taken at three points post-
operatively. The intervention was introduced to the patient in hospital, which 
they then carried on at home after discharge. Repeated measures analysis of 
variance was used to compare state anxiety scores. Tests revealed a 
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statistically significant reduction in state anxiety in treatment group participants 
over the life of the study (p<0.001). However, no significant changes were seen 
in the quality of life tests. Patients varied in how often they used the relaxation 
training. The authors discussed whether this may have affected the 
effectiveness of the relaxation and acknowledged it as a limitation to the study. 
Although anxiety scores in the control group also fell in the initial post-operative 
period, over time anxiety levelled out, whereas in the intervention group, they 
continued to fall. Cheung et al (2003b) therefore felt that relaxation techniques 
were effective in this group of patients in reducing post-operative anxiety and 
are non-invasive. However, the authors acknowledge that implementing a 
relaxation technique could be time consuming and may need to be considered 
using audio visual technology. The acceptability to patients was not discussed, 
although some of the patients studied used the technique more frequently than 
others, suggesting they found the procedure helpful.  
 
DeMarco-Sinatra (2000) also discussed relaxation, as a holistic nursing 
intervention and as a technique that could be employed to combat the negative 
effects of stress, illness and surgery. DeMarco-Sinatra (2000) undertook a 
review of the literature relating to relaxation in order to provide supporting 
evidence for nurses to undertake relaxation therapy with their patients in a 
number of clinical situations. Relaxation was described by the author as a 
process that assists an individual to withdraw mentally from everything around 
them and could be used in a therapeutic way to facilitate the individual to deal 
with anxiety or a stressful situation.  The advantage of being able to withdraw 
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from a situation perceived as threatening was seen by the author as a “state of 
awareness” (pg 31) which would allow the individual the opportunity to be able 
to work out problems and recover from stress generally.  However, a relaxed 
mental and state may arguably be achieved, conversely, by concentrating on 
the surrounding situation. Sportsmen, for example, may report feeling relaxed 
and confident by focusing on the activity they are undertaking in order to 
achieve a successful outcome.  
 
DeMarco-Sinatra (2000) identified the value of relaxation as an adjuvant or 
even primary treatment for a variety of cardiac conditions. The value or efficacy 
of relaxation as a therapy in anxious patients specifically is, however, not 
explored. Demarco-Sinatra (2000) identified that Benson (as well as other 
authors referenced), refers to the ideal quiet, comfortable environmental 
conditions for an effective relaxation response to be achieved. The author 
stated that although these conditions are ideal, a relaxation response is also 
possible in a busy hospital environment, describing an operating theatre as an 
example. However, the author does not support this contention with any 
evidence other than referring to recent research which is not cited in the review. 
 
DeMarco-Sinatra (2000) described the history of relaxation and makes specific 
reference to the work of Jacobsen and Benson in progressive relaxation. He 
suggested that relaxation methods have evolved historically from techniques 
such as biofeedback and autogenic training, although these therapies are not 
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explored in the review of the literature. Meditation is discussed in terms of its 
value as an adjuvant therapy to relaxation. Mindfulness meditation is described 
only as an ancient technique practiced by Buddhists. Hypnosis and imagery are 
also mentioned as potential adjuvant therapies to relaxation, where suggestion 
and pleasant images are utilised to create a relaxed, altered condition of 
awareness and the promotion of a positive outcome. 
 
2.4 Alternative relaxation techniques 
 Autogenic training, meditation and biofeedback are discussed in the following 
sections in order to explore the literature regarding alternative methods of 
relaxation and determine the rationale for the relaxation intervention in the 
current study.  
 
The literature relating to muscle relaxation techniques in surgical patients is 
discussed in the focal literature review (see page 144).  
 
2.4.1 Autogenic training 
Autogenic training is described by Kanji et al (2004) as one of a range of 
complementary therapies available for the reduction of stress. Fundamentally, 
autogenic training is a relaxation technique grounded in the use of 
autosuggestion (Kanji et al 2004). The autogenic technique originally developed 
by Schultz in 1934, consists of a number of exercises. The primary exercise 
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intends to achieve muscle relaxation by suggesting feelings of heaviness. The 
following exercises suggest warmth, cardiac and respiratory quietening, and a 
cool feeling in the head (Kanji et al 2004). The suggestion of heaviness is 
purported to stimulate muscle relaxation and the suggestion of warmth is 
purported to stimulate vasodilatation (Kanji et al 2004).  
 
A meta-analysis of clinical outcome following autogenic training was undertaken 
by Stetter & Kupper (2002). Autogenic training was described by Stetter & 
Kupper (2002) as a concentration on bodily sensations, assisted by self-
suggestion. The studies included in the meta-analysis investigated the 
effectiveness of autogenic training in many medical conditions. These 
conditions included tension headaches and migraines, hypertension, coronary 
heart disease, asthma, chronic pain, childbirth, infertility, eczema, glaucoma, 
quality of life in cancer and HIV infected patients, insomnia, alcoholism, stutter, 
and anxiety and depressive disorders. An overall analysis of the papers relating 
to the wide range of disorders, demonstrated a medium to large effect size for 
comparisons between pre- and post-treatment effect. Comparisons were also 
made between Autogenic training and controls or other interventions. Effect 
sizes were calculated from outcome variables targeted in each study and were 
pooled. Outcome variables ranged from physiological indicators to subjective 
reports. Pooling of effect size data meant that conclusions could be based only 
on whether autogenic training was effective in some of the studies described 
and not in others. The conclusion of the study was that greater effect was seen 
when autogenic training was compared to a placebo or no treatment control. 
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However, the authors acknowledge that effect size of autogenic training will 
undoubtedly be diminished when compared to an additional intervention with 
potentially equal therapeutic properties, rather than no treatment.  
 
Out of the studies relating to anxiety conditions, none investigated the 
effectiveness of autogenic training in the management of anxiety relating to 
surgical procedures and treatment. Additionally, the authors described 
autogenic training as an intervention which was an ongoing process, practiced 
and learned over a period of time to ensure efficacy of the treatment. It would, 
therefore, be problematic to implement autogenic training as an intervention in 
the management of intra-operative anxiety, as access to surgical patients pre-
operatively in order for them to have enough time to learn and practice the 
technique, would be impossible.  
 
Autogenic training and relaxation therapy have also been studied in patients 
with hypertension. Aivazyan et al (1988) investigated a group (n=117) of 
patients suffering from mild essential hypertension. A rationale is not offered by 
the authors as to the inclusion of patients suffering from mild hypertension as 
opposed to those with more significant disease and arguably more able to 
benefit more from the therapies under investigation. Subjects were randomised 
into groups comprising of breathing-relaxation training, autogenic training, 
biofeedback, and a control of no intervention. A further group, identified as a 
psychological placebo, were encouraged to relax during the same time scales 
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given to intervention participants, although they did not receive instruction on a 
specific relaxation technique. The breathing-relaxation was described as being 
based on Jacobsen‟s technique placing emphasis on breathing. Autogenic 
training involved the suggestion of feeling relaxed in response to a visual cue. 
The description of autogenic training offered by the authors does not follow the 
pattern determined by Schultz in inducing relaxation and warmth. Biofeedback 
was achieved by thermal feedback which would alert the patient to a change in 
their body temperature (biofeedback is discussed on page 54)  
 
Blood pressure readings were recorded before and after treatments. The post 
test measures were taken at six weeks and one year after initiating treatment. 
Additional personality and quality of life measures were taken at the same time 
data collection points. The blood pressure measures were taken at rest and 
during induced emotional stress. However, the nature or severity of the 
emotional stress conditions are not described, other than they were laboratory 
induced.  
 
Many other extraneous variables were potentially introduced over such a long 
period of time that may have accounted for the final data. Additionally, there 
was a significant drop out of patient numbers over the study period, particularly 
in the autogenic training group. Poor compliance with this therapy was judged 
by the authors to relate to difficulty in practicing the technique in daily life. It is 
difficult to determine why autogenic training, as described by the authors, would 
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be any more difficult to replicate at home than relaxation or biofeedback. A 
significant drop out was also seen in the psychological placebo group, in that 
they did not continue with their intervention throughout the year. Analysis of 
factors relating to poor compliance of subjects were reported by the authors to 
be that drop outs suffered few complaints related to hypertension such as 
headache and sleeplessness and were, therefore, not motivated to continue 
with the intervention. The authors do not describe how this analysis was 
undertaken, although quality of life measures may have identified some of the 
data used for such an analysis. The motivating factors for those who completed 
the intervention protocol are not mentioned, assumptions being made that they 
potentially suffered more physical complaints. Furthermore, the authors do not 
comment whether all subjects within the investigation continued with their 
relaxation training to the end of the study period.  
 
The intervention was deemed to be effective if systolic or diastolic blood 
pressure was reduced by 10% from pre-test to the final measure. A significant 
decrease in systolic blood pressure was reported in all the relaxation therapies, 
but more so in the breathing-relaxation and biofeedback groups, displayed as 
mean scores. A return to resting systolic blood pressure was achieved in a 
shorter time for subjects undergoing a relaxation therapy, following the period of 
emotional stress. However, it is not clear whether the emotional stress 
conditions were the same for each group as they are not described. The 
number of days absent from work over the year was also recorded for each 
subject by group and reported to be greater in the control and placebo groups 
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following treatment. However, the data demonstrated that sick days in the 
control and placebo groups were more than double that of those in the 
treatment groups prior to treatment and was not adjusted for in the analysis. 
 
In a much earlier study, Niccassio & Bootzin (1974) compared autogenic 
training with progressive muscle relaxation in the treatment of insomnia. Both 
relaxation and autogenic training had previously been used in the treatment of 
insomnia. However, the authors felt that there was insufficient evidence to be 
able to make definitive conclusions about treatment efficacy. Sixty insomniacs 
were invited to take part in the study, although half that number completed the 
study. Subjects were randomly assigned to progressive relaxation, autogenic 
training, a self relaxation and no treatment control group. It is not stated how 
many subjects were in each group, although it is evident from the final sample 
of thirty subjects that the numbers were small and not adequately powered. 
Those in the self relaxation group were managed in a similar way to the study 
conducted by Aivazyan et al (1988), in that they were encouraged to relax 
during the same time scales given to intervention participants, but did not 
receive instruction on a specific relaxation technique. Those in the control were 
simply told to monitor their sleep patterns during the investigation period. 
Participants kept a diary of their sleeping patterns over the four weeks of 
investigation and this was used as the primary measure of treatment efficacy.  
Other measures were the Taylor Manifest Anxiety Scale, a report from a spouse 
or sleep partner and an investigation of the subjects pupils post treatment. 
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Insomnia and sleep pattern were noted by the authors as being difficult to 
measure as it was a subjective self reported activity and not easy to replicate in 
a laboratory setting. Subjective perception of improvement, however, is 
arguably a key indicator of treatment success. Analysis of covariance revealed 
that there were no differences between subjects in their pre-test sleep 
behaviour. Significant differences were found in post test sleep patterns of 
those subjects that had undergone autogenic training and progressive 
relaxation (p< 0.05), although treatment efficacy was reported earlier in the 
treatment period for patients in the relaxation group. The authors recommend 
the use of both relaxation and autogenic training for the treatment of insomnia, 
as the results of their study were significant.  These results, however, are 
clearly not generalisable, even in the insomniac population, given the small 
numbers of subjects involved. Moreover, interventions involving therapeutic 
elements compared with each other, demonstrate little value unless they are 
compared with a no treatment control. 
 
The ancient practice of transcendental meditation is discussed in the following 
section as a form of relaxation. This practice is important to consider in a review 
of the literature relevant to the concept of anxiety, muscle tension and relaxation. 
 
2.4.2 Transcendental meditation 
Meditation practices hold common ground with more modern clinical relaxation 
methods (Powell & Enright 1990). Meditation can be seen as a form of 
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relaxation aimed at reducing the physical tension associated with anxiety 
(Brown 1993). Transcendental Meditation is the name of a meditation technique 
introduced by Maharishi Mahesh Yogi in 1958 (Kim & Carey 2009). Meditation 
practices often focus on breathing and self regulation of awareness and focus of 
attention and are primarily used for the reduction of physiological arousal 
associated with anxiety (Wenk-Sormaz 2005). Meditation was felt to be similar 
to biofeedback and progressive relaxation by Wenk-Sormaz (2005), in that all 
these techniques involve a conscious effort to direct attention. The direction of 
attention associated with Transcendental Meditation (TM) is usually achieved by 
the repetition of a single syllable, typically “om” and involves ignoring thoughts 
that arise during the meditation session (Wenk-Sormaz 2005). As TM has been 
developed within spiritual contexts, the practice can be viewed with scepticism 
and may result in difficulty in the recruitment of potential practitioners (Wenk-
Sormaz 2005). 
 
The use of meditation as a therapy in the reduction of hypertension in women 
has been explored by Kim & Carey in a review of the literature (2009). 
Meditation is described by the authors as either mindfulness meditation which 
focuses on current awareness and a non-judgemental disposition, or 
concentration meditation which is a focus on a particular object or word, whilst 
minimising distractions. TM is described as the latter type of meditation.  
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The literature relating to TM in the treatment of cardiovascular disease was 
examined by the authors. They revealed a systematic review of randomised 
controlled trials (RCT) that concluded that there was insufficient evidence to 
support the theory that TM decreased blood pressure.  Death rates, however, 
were studied in a later long term RCT of TM as a stress relieving technique in 
hypertensive adults and demonstrated a significant reduction in death rates in 
those practicing TM. Other later studies supported the contention that TM was a 
useful adjuvant therapy to pharmacology in the reduction of hypertension. The 
authors, therefore recommend the use of concentrative meditation as part of a 
holistic approach in the treatment of hypertension.  
 
The use of meditation in the management of anxiety is discussed by Sheldon et 
al (2008) in a similar review of the literature investigating the anxiety 
experienced by cancer patients. Meditation is described by the authors as an 
alternative therapy which patients may find useful in reducing their experience 
of anxiety and improving their quality of life. Autogenic training is described as a 
form of meditation by the authors, presumably because of the focus of attention 
similarly involved in both practices. Of the studies reviewed by Sheldon et al 
(2008), none were felt to demonstrate effectiveness of meditation in reducing 
anxiety. However, because of methodological limitations within the studies 
reviewed, the authors felt that the status of meditation in anxiety reduction was 
not adequately established. 
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The effect of TM on physiological arousal was investigated by Holmes et al 
(1983). The potential clinical effectiveness of TM was felt by the authors to be 
strongly related to physiological response. Holmes et al (1983) undertook a 
study involving ten highly experienced TM practitioners and ten other subjects 
who had no experience in meditation. The two groups were compared for 
differences in physiological arousal (heart rate, skin resistance, respiration rate 
and systolic and diastolic blood pressure) following test conditions.  
 
The experienced meditators followed a relax-meditate-relax protocol and in-
experienced subjects followed a relax-rest-relax protocol.  The test conditions 
were repeated over subsequent days, completing four experiments. The 
physiological measures were recorded at several points during the experiment, 
but, a range of pre-test measures were not recorded. The first physiological 
scores were taken after the first relaxation period, before the meditation or rest 
period as this was seen as a pre-meditation physiological baseline. However, 
participants had already undergone a short period of relaxation prior to 
meditation or rest prior to the measure being taken. This was arguably a valid 
baseline measure in that participants in both groups were equally free from 
distractions or previous stressors. However, the experienced meditators were 
likely to be much more effective at relaxing which may have lowered their pre 
meditation score. Self report measures of physiological arousal were also taken 
at two points during each experiment, immediately before and after the 
experiment. The self report measure involved a number of Likert scales to 
determine the somatic and felt arousal indicators.  
53 
 
 
Comparison of the first physiological arousal scores between groups was 
undertaken. Analysis of variance concluded that experienced meditators 
demonstrated higher heart rates at the first measurement period (p=.094) and 
diastolic blood pressure (p=.062). Subjective measures of arousal, however, 
indicated that prior to the first meditation section of the experiment, meditators 
reported lower perceived levels of arousal (p=.074). However, none of these 
results demonstrated statistical significance. Analyses using analysis of 
variance for repeated measures were also conducted to compare arousal levels 
of meditators before they meditated and during meditating, over time. This 
revealed that meditators showed decrease in heart rate over days (p=.018) and 
diastolic blood pressure (p=.003). The authors reported these findings to 
demonstrate that experience in meditation within the experimental setting 
significantly diminished arousal over time. However, physiological and 
subjective measures were then compared with non-meditators in all the 
physiological and subjective measures and did not demonstrate any significant 
difference between groups over time.  The authors concluded, therefore, that 
meditation did not reduce physiological arousal any more effectively than rest. 
Both interventions involved a relaxation element which may have been the 
effective component in reducing physiological and subjective arousal. However, 
this is not explored by the authors as a potential confounding variable. 
 
Biofeedback therapy has also been referred to as therapy often used in 
conjunction with relaxation and is discussed in the next section 
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2.4.3 Biofeedback 
Biofeedback aims to induce learned changes in normally involuntary autonomic 
responses (Wickramasekera 1999). It is a technique used to assist relaxation 
and allows an individual to examine a physiological process and then utilise the 
information gained to be able to control that process (Scandrett et al 1986).  
Biofeedback can be employed as an adjuvant therapy to relaxation and is felt to 
be particularly useful for localised areas of muscular tension (Powell & Enright 
1990). The type of equipment used in biofeedback treatments depends on the 
physiological function to be monitored. Commonly, muscle activity is measured 
by an electromyography as the principal biofeedback instrument, in order to 
determine muscle relaxation effectiveness and develop self control and 
expertise in the technique (Cassel 1985). Temperature may also be measured 
to provide biofeedback, typically used to promote control of the smooth muscles 
of the vascular system, increasing peripheral temperature. Increasing peripheral 
temperature was seen by Cassel (1985) as a reversal of the autonomic 
response where peripheral circulation is diverted to supply major organs in 
order to deal with the threat and, therefore, assist in the management of anxiety.    
 
Biofeedback was explored by McGrady & Horner (1999) as an intervention to 
assist relaxation in patients with insulin dependent diabetes mellitus. Individuals 
with diabetes who were experiencing anxiety, stress and negative mood, were 
known to demonstrate higher blood glucose levels due to activation of the 
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hypothalamic pituitary adrenal axis, and poor compliance with their treatment. 
Previous studies had shown that relaxation therapy in diabetic patients had 
demonstrated varied levels of effectiveness in managing anxiety and lowering 
blood glucose levels. Biofeedback having been tested previously as a therapy in 
diabetic patients was felt by the authors to potentially be poorly complied with in 
these patients, where they were also depressed and anxious. Their study aimed 
to test this hypothesis.  
 
Diabetic patients were recruited to the study from a local general practice. The 
study population was initially small (n=25) and then reduced further over the 
course of the study (n=18). Participants were randomised into either the 
biofeedback treatment group or a no-treatment control. Subjects in the 
treatment group were instructed in a relaxation technique based on autogenic 
suggestion and deep breathing. Instruction in the technique was provided on a 
video tape to allow patients to practice relaxing at home. Forehead muscle 
tension and finger temperature were measured as the biofeedback indicators of 
relaxation effectiveness and measured in both the intervention and control 
groups. An arbitrary 50% reduction of muscle tension was determined as 
success in relaxation, along with an increase in temperature to 95 degrees.  
Measurements were taken prior to intervention as a baseline and the one month 
and three months following administration of the intervention. Blood glucose 
measurements, insulin doses, state and trait anxiety and depression measures 
were also taken at the same time intervals.  
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No significant differences were found in baseline glucose measures between 
groups (p=0.58). Over the investigation period, a significant difference in blood 
glucose between groups was not demonstrated. Blood glucose values were 
then compared between sub-groups in both intervention and control groups 
based on depression and trait anxiety scores. The sub-groups were determined 
as subjects who scored low in depression and trait anxiety. The intervention 
sub-group of low anxiety subjects showed a reduction in blood glucose levels 
with little change in the same sub-group of controls. The low depressed 
subjects showed a significant change between group and time (p<.03) using 
ANOVA. The rationale for the analysis of the described sub-groups was not 
adequately justified by the authors, although assumptions are made that the 
aim was to further explore the relationship between anxiety and mood with 
blood glucose levels. 
 
Those in the biofeedback treatment group demonstrated a reduction in muscle 
tension and increase in temperature over the data collection time. Temperature 
is reported as showing a significant increase compared to controls (p=.09), 
although temperature did not reach the pre-determined level of 95 degrees in 
any patient investigated. Temperature and muscle tension were not analysed in 
the same sub-groups described above.  
 
 Success of the biofeedback appears to have been judged on decrease in 
muscle tension and rise in skin temperature, rather than the reduction in blood 
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glucose levels, having initially identified glucose levels as a crucial independent 
variable. The authors reported that mood and anxiety predetermines the 
effectiveness of biofeedback as a relaxation intervention, suggesting that high 
anxiety and low mood affects compliance and persistence with the intervention 
over time. However, only blood glucose measures were analysed in the low 
anxious and low depressed sub-groups and not key bio-feedback indicators.  
Subjects who scored high anxiety and depression reported that the treatment 
protocol took longer for them to complete than those with lower scores.  
 
The authors report that this finding demonstrated poorer compliance and 
therefore success with the intervention, despite the reduction in the main 
outcome measures being demonstrated in the intervention group. Subjects who 
were most anxious were felt by the authors to potentially benefit more from a 
relaxation therapy and better manage their blood glucose levels. However, 
raised levels of anxiety appeared to effect compliance and subsequent success 
of the treatment.  The authors acknowledge themselves that small numbers of 
subjects were involved in this study, which were then divided into further 
subgroups in the analysis, making the generalisation of the findings limited. The 
notion that anxiety and depression could affect adherence to, and success with, 
relaxation protocols is an interesting one and relevant to the current study, but 
not adequately investigated in order to demonstrate meaningful findings in this 
particular investigation.    
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The effectiveness of biofeedback and relaxation techniques have also been 
investigated in reducing side effects associated with chemotherapy, in a study 
undertaken by Burish and Jenkins (1992). The side effects of chemotherapy 
were felt by the authors to be potentially perceived by patients as more noxious 
than the disease itself and thus potentially resulting in poor adherence to, and 
continuation of treatment. The authors make reference to previous studies 
demonstrating the value of relaxation in reducing nausea, as the reduction in 
physiological arousal decreases contraction of the gastrointestinal tract. The 
authors described anticipatory, or conditioned side effects, where patients 
experienced nausea before the treatment was actually commenced. 
Biofeedback was felt to be a potentially effective intervention for patients 
experiencing conditioned side effects in particular and had not been 
investigated in strong clinical studies previously.  
 
Patients with a cancer diagnosis, who were undergoing chemotherapy and had 
reported  conditioned nausea side effects, were accessed and recruited into the 
study (n=81). Participants were randomly assigned to one of the intervention 
groups. These groups were electromyographic (EMG) biofeedback with and 
without relaxation; skin temperature biofeedback with and without relaxation, 
relaxation therapy and a no-treatment control group. Patients in the biofeedback 
plus relaxation group received instruction in both a relaxation technique and 
biofeedback training. Patients in the relaxation group were also given instruction 
in relaxation, although it is not stated whether this was the same technique as 
patients in the bio-feedback plus relaxation group. Biofeedback techniques were 
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acknowledged to require practice and patients were encouraged to practice at 
home with a temperature device. Muscle tension measures were not possible, 
however, to be practiced at home. This intervention group of patients were 
arguably disadvantaged in not being able to practice their intervention and 
would potentially affect the validity and reliability of the findings.  Patients in the 
relaxation group were also encouraged to think of images that made them feel 
more relaxed. Patients in the no treatment controls were instructed to relax as 
much as possible and all subjects were given the same time frame in order to 
carry out their instructed intervention immediately before chemotherapy started. 
The interventions were investigated over five chemotherapy treatments. 
 
EMG and skin temperature was measured in all patients regardless of group, 
although bio-feedback was only received by patients in the biofeedback groups 
(by an altered pitch and tone). These measures were taken the minute before 
chemotherapy was commenced, the middle minute of the infusion and the first 
minute after the infusion was completed. Patients and the nurses caring for 
them were asked to complete Likert scales to rate how nauseous and anxious 
they felt or appeared to feel, immediately before the first EMG and temperature 
measure and immediately after the last such measure.    
 
Analysis of the EMG and skin temperature data revealed that patients in the 
EMG biofeedback plus relaxation group had the biggest reduction in EMG 
levels (analysed using ANOVA) reaching statistical significance (p<0.03). 
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Nausea and vomiting measures completed by the patient and nurse 
demonstrated a main effect in the relaxation group (p<0.6) and the relaxation 
plus biofeedback groups (p<.05). Patients self reports of nausea in the 
relaxation group did not reduce until the final three sessions of chemotherapy. 
Conversely, patients who were not instructed in a relaxation technique showed 
a significant rise in nausea over the course of their chemotherapy, which was 
felt by the authors to point to a time-related conditioning effect. A therapist 
supported patients in the study in their relaxation practice, until the last session 
of chemotherapy, when patients performed their learned relaxation on their own. 
It is not clear why the intervention protocol was changed at this point in the 
investigation. However, interestingly, the authors noted a marked rise in nausea 
levels during the fifth session, although nausea levels were still significantly 
lower than in subjects who had not performed relaxation. 
 
The authors concluded from the study results that relaxation was a useful 
therapy to assist in the management of nausea associated with chemotherapy, 
improving in effectiveness over the course of treatment. Relaxation therapy was 
administered by a therapist to patients receiving relaxation as part of their 
intervention, in all but the last treatment session of the study protocol. Patients 
receiving relaxation were arguably more likely to conform with an intervention 
delivered by a practitioner focused on their individual care.  
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Biofeedback alone was not demonstrated as effective in the management of 
nausea in these patients. A possible reason for this was considered by the 
authors to be that the concentration required on the tones and signals from the 
biofeedback machinery, was made difficult by the busy environmental activity in 
the cancer clinic where chemotherapy was administered. In addition, the 
biofeedback machinery was felt to be clumsy and inconvenient by some 
patients in the study, making adherence to the treatment difficult. These issues 
would arguably arise in other clinical settings, including the operating theatre. 
Moreover, the need to practice biofeedback techniques to enhance 
effectiveness of the intervention would again be almost impossible in the 
management of intra-operative anxiety where surgical patients are largely 
admitted on the same day as their surgery. 
 
Summary 
Relaxation therapies have been investigated as single or combined therapies in 
the treatment of several physiological and psychological conditions. Muscle 
tension is associated with anxiety and physiological arousal. Therefore, 
therapies focused on reducing muscle tension, are primarily aimed at managing 
anxiety, the associated subjective arousal and discomfort and the management 
of related physiological conditions such as coronary artery disease. Muscle 
relaxation interventions have been studied as adjuvant therapies in various 
clinical settings. Anxiety experienced by patients undergoing awake procedures 
and the management of such anxiety has been the subject of little investigation. 
Relaxation is a potentially effective intervention for the management of intra-
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operative anxiety as it has been shown to reduce muscle tension and 
discomfort associated with anxiety. Additionally, equipping the patient with a 
learnt relaxation technique means that they are then potentially able to exert 
some control over their subjective arousal experience. A review of the literature 
related to the management of anxiety in surgical patients is discussed later in 
the focal literature review (page 69). 
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CHAPTER THREE 
CLINICAL BACKGROUND 
3.1 NHS Background 
The course and direction of National Health Service (NHS) policy over the 
previous decade provides the context for the current investigation. The drivers 
which have provided the impetus for key aspects of NHS policy and the 
implications for clinical practice are discussed below. 
 
The white paper „The New NHS, Modern, Dependable (Department of Health 
1997) set the scene and direction of the newly elected Labour government and 
it‟s commitment to modern health care delivery. The paper defined an intention 
to develop the health care system into a service that was adequately equipped 
to meet future health care demands. The government felt that previous NHS 
policy created unnecessary bureaucracy and did little to tackle ill-health and 
inequality. The paper promised speed of access to health care and a wider 
range of services to facilitate that. The notion of increasing public awareness of 
the NHS and the right to question the care they receive began with this paper 
and is a theme that has continued throughout national and local health care 
policy ever since.  
 
The issue of fitness for purpose became a key social and political issue with the 
very public exposure of the serious problems in quality of patient care, 
transparency and clinical governance at Bristol Royal Infirmary in 1996, which 
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lead to a public enquiry (Department of Health 1998). Subsequently, 
Department of Health (DOH) policy has clearly been aimed at improving 
standards for achieving quality, clinical governance and professional 
accountability. In addition, there has been the promotion of, a culture of learning 
from mistakes and enhancing the patients‟ experience of the health care they 
receive (DOH 1998, DOH 2000, DOH 2007a DOH 2007b, DOH 2008). 
 
Over the last ten years patients‟ expectations of the standard and availability of 
health care has continued into the present NHS where patients are now given 
choices about where and how their care is delivered (DOH 2007b). The 
reporting of patient satisfaction with episodes of care has become a key 
indicator of quality. This has created a challenge for professionals working in 
the NHS of today in that we can anticipate that patients will question what we do 
and be better informed about the services on offer.  
 
The emphasis on ensuring safe and quality care was further defined and 
strengthened in „A First Class Service‟ (DOH 1998). This paper discussed how 
the Department of Health expected quality of care to be achieved by NHS 
organisations. Setting, monitoring and delivering quality standards alongside 
strengthening professional development, governance and regulation, began 
with the inception of this paper and is still integral to the management and 
delivery of health care today. Professionals working in the NHS can no longer 
practice in a ritualistic way and are more open to scrutiny regarding the care 
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they deliver. The National Patient Safety Agency (NPSA) was developed in July 
2001 to improve the NHS‟s capacity to learn from mistakes (Williams & Osborn 
2004). Working with the NHS, the NPSA encourages the reporting of incidents 
in order to determine actions that can be implemented to prevent further 
breaches of patient safety.   
 
„The NHS Plan‟ (DOH 2000) built on the commitment of the government to 
develop a fit for purpose, contemporary NHS. The paper promised further 
investment in the infra-structure and facilities of the NHS and a service 
designed around the patient. Financial investment was acknowledged to be only 
a starting point, the challenge being to use those resources wisely and 
effectively. The work set out in the NHS Plan (2000) was acknowledged and 
strengthened in additional papers (DOH 2002, DOH 2007b), where the 
emphasis clearly defines quality, patient centred care whilst meeting waiting 
time targets and managing resources effectively.  
 
More recently a framework has been developed to provide health care 
professionals with the tools to deliver high quality care, taking into account the 
views of patients. The „Confidence in Caring‟ document was launched by the 
Department of Health (2007a) to support staff providing care in ever more 
complex and challenging health care environments. The document describes 
the basic principles of delivering safe care and treating patients with respect, 
courtesy and kindness. These basic principles ensure that patients, particularly 
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older patients, have the confidence in the care they receive. The toolkit was 
developed as a result of consultation with patients and health care staff, to help 
carers concentrate on the issues that matter to patients.  
 
In addition, the most recent review of the NHS (2008) carried out by Lord Darzi, 
supports and further develops the drive to focus on the delivery of care that is 
not only high quality, but is personal and safe and focuses on the patient‟s 
experience. 
 
As health care professionals, we are driven to manage the patients‟ experience 
more effectively and sensitively, which must include the management of anxiety 
associated with a surgical event. 
 
Alongside the need to deliver high quality, patient centred care, the 
development of targets and performance management has become an indelible 
feature of NHS daily working life and organisational culture since the delivery of 
the NHS Plan (DOH 2000). Although such targets aim to ensure quality by 
ensuring efficiency, health care organisations are potentially focused on 
meeting challenging waiting time targets and other similar objectives, so that 
„softer‟ quality issues such as the time a patient needs to psychologically 
manage their health care episode, may arguably be overlooked. 
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 The utilisation of hospital beds has been highlighted as a crucial resource 
management issue, in terms of surgical patient throughput and achieving 
waiting time targets and contracts. Ham et al (2003) compared bed utilisation in 
the NHS with the United States and looked at the number of admissions, length 
of hospital stay and bed stays for the leading causes of use of acute beds.  
Acute bed days were three times that of hospitals studied in the US. A 
suggestion for why this might have been was the difference in the way health 
care is funded in the US, motivating earlier discharge to avoid large medical 
bills. The authors suggested the lesson to be learnt from this the, was that the 
NHS should work towards greater integration between care providers and 
commissioners to ensure efficient and realistic management of resources and 
also place more emphasis on disease prevention. The challenge for the NHS, 
therefore, was to develop new working practices which would reduce hospital 
bed days for both acute and elective patient episodes. 
 
Effective utilisation of hospital beds has driven the development and increase of 
day and ambulatory surgery. Pearson et al (2004) estimated that day surgery in 
the modern NHS now accounts for up to 80% of all surgical procedures. Day 
surgery offers the advantage of shorter hospital stays and, therefore, more 
effective management of resources. However, health care professionals have 
less time to establish a relationship with day surgery patients in order to 
psychologically prepare them for their procedural experience which may, 
therefore, result in a more anxious patient (Mitchell 2000, 2003, Grieve 2002).  
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Summary 
The main social policy drivers that are pertinent to the current investigation 
include a commitment to deliver safe quality care, increased public awareness 
of the NHS and expected standards of care and the need to manage NHS 
resources effectively. Improving the patient‟s experience of the health care they 
receive is also a fundamental principle on which the current study is based. 
 
Having examined the key policy drivers relevant to the investigation, clinical 
developments in operating theatre practice and the role of the nurse are 
discussed in the following focal literature review. In addition, peri-operative 
anxiety, anxiety management interventions, the measurement of anxiety, 
personality and recall of anxiety are all concepts explored in the focal literature 
review. 
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CHAPTER FOUR 
LITERATURE REVIEW 
4.1. Organisation of the literature 
4.1.1 Content 
The focal literature review seeks to ascertain the current shape of our 
knowledge of peri-operative anxiety prevalence and effective intra-operative 
anxiety management. The review explores the relationship between anxiety and 
personality and coping style in order to effectively assess and effectively 
manage anxiety. Anxiety management interventions, the measurement of 
anxiety and the potential effect of recall on anxiety ratings are explored in the 
review. The search strategy which supports this literature review is described 
below. 
 
4.1.2 Search Method 
A formal search was carried out at the outset of the current study and at several 
points during the study in order to scrutinise other ongoing work in the field. The 
following computerised databases were examined; 
Medline 
Cinahl 
Psych Info 
Cochrane  
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AARP 
Ethos 
The following search terms and text were used and also used in combined 
searches; 
Anxiety*, Peri-, pre-, intra-, post-operative, procedures, procedural, anticipatory, 
surgical patient 
Anxiety management, strategies, assessment 
Regional anaesthesia, local anaesthesia, awake surgery 
Plastic, vascular, renal, carotid surgery 
Theatre, role of the nurse, practitioner 
 
Stress, fear 
Anxiety prevalence, characteristics, frequency, management, interventions,  
Anxiety measurement, Visual Analogue Scale, retrospective, physiological 
indicators 
State, trait 
Coping styles, personality, mood  
Handholding, touch, reassurance, distraction 
Relaxation*, Muscle tension, Benson, patient information 
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Transcendental meditation, autogenic training, biofeedback 
Recall, memory 
Anxiety elderly, stoicism  
 
No field limiters were used unless a search revealed in excess of 500 papers. 
Then further key words were used to focus the search down. Where the volume 
of papers still exceeded 500, English language only limits were used. This 
decision was taken largely for pragmatic reasons, as the time and cost required 
for translating potentially larger numbers of papers, was not felt to be justified.  
 
Some additional references were also obtained from a review of references on 
articles that were retrieved 
 
4.2 Local and regional anaesthesia  
The development of local and regional anaesthesia has largely arisen as a safer 
anaesthetic technique than general anaesthesia, although the use of local and 
regional anaesthesia is not without its complications (Faccenda & Finucane 
2001). Failure of the block, neural damage and local anaesthetic agent toxicity 
are risks associated with all regional anaesthetic techniques, although relatively 
rare. A particularly rare risk of regional blocks is permanent neural injury 
(Faccenda & Finucane 2001). There are some regional anaesthetic techniques 
that are particularly challenging such as brachial plexus block, (Faccenda & 
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Finucane 2001), however, the development of ultrasound technology has 
resulted in the risk of damage during complex blocks being far less likely. In 
spite of the recognition of some risk, the benefits of local and regional 
anaesthetic techniques  as opposed to their alternative, have been felt to prevail 
and are widely administered in clinical practice (Faccenda & Finucane 2001).  
 
Regional and local anaesthetic techniques are used to provide anaesthesia 
during surgery as well as to augment general anaesthesia and post-operative 
pain management (Hahnenkamp et al 2004). Hahnenkamp et al (2004) go on to 
describe in detail, the benefits of regional anaesthesia during major surgical 
procedures under general anaesthesia as improving pulmonary function, 
reducing the inflammatory response and attenuating cardiac problems. All of 
which contribute to reduced morbidity and mortality in major surgery. A potential 
further benefit of intra-operative regional anaesthesia suggested, was a 
protective effect against the peri-operative stress response (Hahnenkamp et al 
2004). The peri-operative endocrine and metabolic response to the 
physiological stress of surgery is described on page 92.   
 
Junger et al (2002) also investigate the benefits of local and regional 
anaesthesia  and compared induction and discharge times of regional 
anaesthesia with general anaesthesia techniques, in a large retrospective 
survey (n=5641) of patients who had undergone a wide range of orthopaedic 
procedures. They discovered that awake patients were discharged from the 
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operating room more speedily than patients having had a general anaesthetic 
and suggest the use of regional anaesthesia in order to improve the use of 
surgical resources and improve the throughput of patients. Clearly these 
findings would also impact on the discharge and throughput of patients on the 
surgical ward, whilst having a wider effect on the management of hospital 
resources as a whole.   
 
The patients‟ experience of regional anaesthesia was investigated in a 
retrospective study undertaken by McCarthy et al (2004). The authors 
investigated the differing experiences of patients undergoing a vascular surgical 
procedure performed under regional or general anaesthesia. The study involved 
176 patients who had undergone carotid endarterectomy surgery, up to two 
years previously. Patients were randomised to those who had undergone the 
procedure under general anaesthesia (GA) and those under regional block (LA). 
A carotid endarterectomy experience questionnaire (CEA-EQ) was specifically 
developed for use in the study to ascertain the patient‟s satisfaction, 
acceptability and experience of carotid surgery in both the regional and general 
anaesthetic patient groups. A group of 20 patients were selected and included 
according to their demographics, to validate the CEA-EQ before use in the 
study. Patients were asked to score from 0-100. Scores of 30 or less were 
considered to represent a satisfactory experience, although the authors do not 
describe the rationale for this decision. As each question is equally weighted, a 
mean score may have been achieved even if an individual participant had 
recorded an entirely unsatisfactory score. The concurrent validity testing of this 
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questionnaire would have been strengthened had the study explored a range of 
possible dichotomised scores in a larger group of patients.  In terms of 
satisfaction, further questions were asked of the awake group about their 
specific experiences of surgery under regional block. The Spielberger State 
Trait Anxiety Inventory (STAI) (1983) was used to measure anxiety in both the 
general and regional anaesthesia patient groups, but it is not clear at what point 
in the peri-operative patient pathway anxiety was measured, and whether intra-
operative anxiety was measured specifically in the awake patient group.  
 
The study relates to patients who underwent surgery 9 years before the study 
was published, making the generalisability of the study questionable, as a result 
of the development of surgical and anaesthetic techniques in this time. 
Moreover, this study surveys patients having had carotid surgery as long as two 
years previously, resulting in potential memory inaccuracies and flawed results. 
  
The conclusions of the study were that there was no statistical difference in the 
measure of anxiety and satisfaction between the GA and LA groups (p = 0.09).  
However, non-parametric tests were used and, therefore, significant results may 
have been missed. The authors claim that the CEA-EQ reflects an overall 
picture of hospitalisation satisfaction, although clearly the questionnaire deals 
with satisfaction with the procedure only. Interestingly, awake patients who 
reported a poor experience intra-operatively, would choose a general 
anaesthesia for a second hypothetical carotid procedure, indicating that adverse 
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experience influences how a future surgical experience and the potential for 
anxiety, may be perceived.  Notably 92% of responders make reference to their 
intra-operative experience being made more reassuring and acceptable, by the 
presence of someone in theatre to talk to.  The authors do not expand or 
describe this practice further, or how satisfaction and anxiety scores may have 
affected.  The specific function and role of the nurse caring for patients in 
theatre is discussed on page 81.   
 
The anaesthesia technique determined for patients undergoing carotid surgery 
was further explored in a large (n=3526) multicentre randomised controlled trial 
(Lewis et al 2008). Lewis et al (2008) undertook the study in order to compare 
local anaesthesia (cervical plexus regional block) with general anaesthesia 
(GALA), in terms of peri-operative morbidity and mortality. Lewis et al (2008) 
discussed the increased use of local anaesthesia for carotid surgery as it was 
felt to assist in the prediction and avoidance of peri-operative strokes, less 
frequent shunt use (which may cause intimal artery damage) and fewer cardio-
respiratory complications. The aim of the study was to investigate whether the 
use of local anaesthesia was successful in the reduction of the main outcome 
measures to be investigated, which were defined as, incidence of stroke, 
myocardial infarction, and death within 30 days of surgery. Quality of life 
following carotid surgery was also measured in the study as a secondary 
outcome measure. 
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Once participation was agreed, subjects were randomised into one of two 
groups where their surgery would be performed under either local or general 
anaesthesia. Surgeons performing the carotid endarterectomy procedures 
within the trial had to have undertaken at least 15 procedures prior to the trial. 
There was no restriction on the use of shunts in awake patients where 
neurological testing indicated the need and such patients were analysed post-
hoc as a distinct subgroup. Contralateral versus non-contralateral stroke was 
the subgroup determined in order to investigate prediction and avoidance of 
stroke using a shunt during the procedure. A further subgroup separated 
subjects into under and over 75 years old. This age cut off point was 
determined by the authors as significant in the early stages of the trial, although 
the rational for this distinction is not explained. Other subgroups identified post-
hoc for analysis were patients who were identified by their baseline risk for 
having a peri-operative stroke, patients cared for by trainee anaesthetist or less 
experienced surgeon as opposed to experienced surgeons and anaesthetists 
and lastly, patients with symptomatic and asymptomatic stenosis. The 
described subgroups were analysed with logistic regression and compared in 
terms of treatment effect with other study subjects.     
 
Some patients were lost to the study because their initial choice of anaesthesia 
changed. This happened predominantly in patients who were allocated to 
general anaesthesia that were then deemed unfit for general anaesthesia and, 
therefore, converted to an awake procedure. Where patients had been allocated 
to local anaesthesia and then received general anaesthesia, the most common 
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cited reason for this was that it was the patient‟s decision. However, the authors 
do not discuss why these subjects rejected regional anaesthesia in favour of 
general anaesthesia. It is possible that some patients may have been assessed 
as being unlikely to cope with such a difficult procedure under local anaesthesia 
and it is also possible that some patients were fearful of an awake procedure 
and, therefore, opted for a general anaesthetic.  
 
As mentioned earlier, quality of life was measured following carotid surgery as a 
secondary outcome measure. However, intra-operative anxiety is not discussed 
by the authors. Quality of life was measured 30 days following surgery using the 
short form EuroQoL (SF)-36. The questionnaire asked respondents one 
question to rate their anxiety and depression from 4 possible answers. Quality 
of life measurements were not seen to be different between the GA or LA 
groups. The authors contended that such measures were taken too long after 
the procedure to detect any potential benefit of having awake surgery. However, 
it could also be argued that the quality of life measure was of limited value in the 
assessment of anxiety and depression experienced by carotid surgery patients 
post-operatively, regardless of the anaesthetic technique.  
 
Although peri-operative events were seen to be slightly higher in the general 
anaesthesia group of patients, the main outcome measures were not found to 
be statistically different between GA and LA patients. The study, therefore, 
failed to show a convincing benefit for performing such surgery under local 
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anaesthesia. The authors acknowledged that pain and anxiety are factors 
inherent with awake carotid surgery, which potentially increase the risk of 
cardiac ischaemia. Additionally, the authors acknowledged that not all patients 
are psychologically able to tolerate awake procedures. Furthermore, these 
patients often have other comorbidities that make it difficult to lie still in one 
position for a long period of time, which would add to the pain and anxiety they 
may experience.  The use of local anaesthesia in carotid surgery patients 
should, therefore, be undertaken with careful consideration and mindful of the 
patient‟s tolerance and choice. 
 
Summary 
Although there are measureable risks associated with regional and local 
anaesthetic techniques, they are generally considered to be safer and carry less 
risk than general anaesthesia. Regional and local anaesthesia is widely 
performed to facilitate an extensive range of surgical procedures. Regional and 
local anaesthesia allows for potential earlier discharge of the patient, which can 
maximise the utilisation of hospital beds. There is also some evidence to 
suggest that patients report satisfaction with their awake anaesthetic procedure 
and subsequent surgery, although the reduction of peri-operative morbidity and 
mortality in carotid surgery patients has not been demonstrated.   
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4.3 The role of the theatre nurse 
Nurses and other practitioners working in the operating theatre care for patients 
in a complex health care environment and have long debated their role and 
specific purpose (Mardell1998, Pidduck 2003, Barker 1996, Johnson 1990, Bull 
& Fitzgerald 2006). The operating theatre environment has been traditionally 
viewed by non-operating theatre practitioners as a technical and procedural 
clinical area, where little nursing care was required. The development of theatre 
nursing has been inextricably linked to the development of technology and as a 
consequence, has been commonly perceived as a technical role (Bull & 
Fitzgerald 2006). This view has been exacerbated historically as most surgical 
procedures prior to the last decade were performed under general anaesthetic 
and patients were, therefore, unaware of this episode of their care or that 
nurses were caring for them during this time. Clearly unconscious patients 
presented a considerable challenge to nursing care and this has been argued 
as a justification for the existence of nurses working in the theatre environment 
(AfPP 2005, Barker 1996, Mardell 1998, Pidduck 2003). The Association for 
Perioperative Practitioners (AfPP) (2005) have defined the function of the peri-
operative practitioner as a healthcare professional who provides safe, effective 
patient-focused care for patients in the operating theatre. The term „peri-
operative‟ describes the pre-, intra- and immediate post-operative surgical 
period of time and is discussed further on page 88. Pidduck (2003) describes 
the role of the theatre nurse as multi-faceted, involving both the physical and 
psychological care of the patient undergoing surgery. 
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Dodds (1993) explores the notion of peri-operative anxiety and how surgical 
patients may cope with their anxiety, with specific reference to the role of the 
theatre nurse. She argues that nurses working in theatre should have an 
enhanced understanding of anxiety so they are better prepared and equipped to 
assess and manage peri-operative anxiety. Dodds (1993) discusses the distinct 
pre-, intra- and post-operative functions of the theatre nurse. Although anxiety is 
the specific focus of discussion in this paper, the role of the theatre nurse in 
patient anxiety assessment and management, is only referred to in relation to 
the pre-operative patient. This may be as a result of, as discussed earlier, 
surgery historically being predominantly performed under general anaesthesia 
and patients being unaware of the intra-operative period. Visiting patients on the 
ward prior to surgery is the technique Dodds (1993) recommends for theatre 
nurses to best assess patients‟ anxiety. However, she claims that pre-operative 
anxiety can be effectively assessed and managed from the time the patient 
arrives in the operating theatre using non-verbal communication skills.   Dodds 
(1993) describes how patient‟s anxiety can be determined through their facial 
expression and goes further to describe how this anxiety can then be reduced, 
by touching the patient and smiling at them to make them feel reassured.  The 
effectiveness of the described techniques, however, has not been investigated 
or measured.  
 
As discussed earlier (page 71), there has been an increase in the number of 
patients having local or regional anaesthesia and are therefore awake and 
aware in theatre. Awake patients may, therefore, experience anxiety throughout 
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the peri-operative period. This presents operating theatre practitioners with the 
challenge of caring for potentially anxious patients beyond the pre-operative 
phase of their surgical pathway.  
 
Summary 
Theatre nurses care for patients undergoing surgery, who are increasingly likely 
to have their procedures performed under local or regional anaesthesia and be 
aware during the intra-operative phase of their peri-operative event. Therefore, 
the anxiety associated with the patient‟s experience may potentially be 
prolonged and intense. Theatre nurses caring for anxious patients need to have 
the skills to recognise and manage anxiety effectively. The role of the nurse in 
anxiety management and the concept of reassurance are discussed in the next 
section. 
 
4.4 The role of the nurse in anxiety management 
Teasdale (1995a) argues that nurses have a specific role to play in the 
management of a patient‟s anxiety. They are uniquely placed to know the 
patient as an individual and therefore ideally placed to undertake a fundamental 
role in anxiety assessment and management. However, in the operating theatre 
setting, nurses care for patients who they do not know and face the difficult task 
of assessing and planning the care of a patient they have met only on their 
arrival in theatre for their impending surgery. However, Shattell (2004) argues 
that extensive time is not required to form a relationship between nurse and 
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patient. Although it is undoubtedly possible to establish a rapport with a patient 
in the operating theatre, there is little investigation into how effective a nurse is 
likely to be, assessing and planning the care and management of an anxious 
patient in this particular clinical environment. Therefore nurses need to explore 
and determine what are the skills and techniques required to adequately care 
for patients who are potentially anxious in the peri-operative environment. 
 
4.4.1 Reassurance 
Reassurance is often referred to by nurses as a technique used to make a 
patient feel less anxious or more able to cope with a particular situation and is 
seen as being an integral part of the nurse‟s role. However, reassurance as a 
concept or action is difficult to define. 
  
Teasdale (1995b) discusses the use of reassurance in the nursing management 
of anxious patients. The author acknowledges that the concept of reassurance 
is difficult to define and measure. The way in which anxious patients are 
reassured depends on their personal coping strategies, which can be difficult to 
assess in the clinical setting. Teasdale (1992) undertook an earlier study where 
reassurance activity undertaken by nurses, was observed and categorised as 
five distinct types of intervention undertaken when caring for anxious patients in 
a clinical environment. Interestingly, some of the nurses interviewed during the 
study were theatre nurses involved in the care of patients experiencing peri-
operative anxiety. 
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„Prediction‟ was a reassurance technique observed by Teasdale (1992) that 
involved the nurse endeavouring to induce the patient to develop a more 
optimistic view about his/her present circumstances, directly as a result of the 
nurse‟s intervention. This intervention commonly involved providing the patient 
with carefully selected information to make the patient feel more positive and 
comforted about their situation. An example cited is that of a patient who was 
anxious about undergoing a procedure on the wrong limb. The nurse in this 
situation, employing a prediction reassurance intervention, gave the patient 
detailed information about surgical site marking and safety procedures that 
were undertaken to prevent wrong site surgery, thus enabling the patient to 
predict the course of events and a safer outcome.  Prediction, the author 
contended, may be particularly useful where a patient has had a previous 
negative experience, and the intervention would encourage the patient to 
believe that he should feel safe on this occasion. This particular intervention 
was observed by the author, to be the most commonly employed by nurses in 
the study. 
 
The second reassurance intervention described by Teasdale (1992) was „giving 
support‟.  This intervention is described as the nurse caring for the patient 
expressing concern both verbally and non-verbally, inducing the patient to feel 
cared about and secure. This intervention was seen to involve spending time 
with the patient, listening to their concerns. Giving support was seen by the 
author as being particularly valuable in end of life care, where optimistic 
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prediction was clearly futile. Physical touch was seen to be an important 
element of this intervention as a non-verbal demonstration of caring and 
reassuring behaviour. One nurse interviewed in the study described holding a 
patients hand during minor surgery under local anaesthesia. The purpose of 
handholding in this situation was felt to induce a calming effect, as well as 
having a functional role in determining whether the patient was experiencing 
any pain. However, the effectiveness of such an intervention in anxiety 
management during awake surgery is not investigated.  
 
The third reassurance intervention is described as „patient control‟ and involved 
the nurse encouraging the patient to exercise control over him/herself in the 
situation they find anxiety provoking and determine appropriate action. This 
intervention also involved information giving, although the information given to 
patients in this particular type of reassurance intervention was disagreeable. 
Information was given to patients in these circumstances, where the nurse felt 
that this would allow the patient to exert some control over what was happening. 
It was determined that in such circumstances, patients could make rational 
decisions about treatment options, for example, where they were fully aware of 
their prognosis and disease trajectory and, therefore, feel reassured.   
 
The fourth reassurance intervention described by Teasdale (1992) as 
„distraction‟, involved the nurse encouraging the patient to direct his attention 
away from the situation they found disturbing. This intervention differed from 
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prediction, in that it did not actively attempt to induce the patient to re-frame the 
situation more positively, but simply distracted the patient from the anxiety 
provoking event. The most common distraction technique described by the 
author was engaging the patient in conversation.  
 
The final reassurance intervention described by Teasdale (1992) was where the 
nurse took „direct action‟ on behalf of the patient in an attempt to minimise 
distress they were experiencing, or resolve a particular situation. This 
intervention is seen by the author as different from the other described 
reassurance interventions, in that it does not involve communication with the 
patient. This intervention only had a direct calming effect when it took place in 
the presence of the patient. Where it occurred outside the patient‟s presence or 
knowledge, reassurance was only then achieved if the action was followed by a 
predictive intervention where the patient was told what action the nurse had 
undertaken, enabling them to be more optimistic about their situation. 
Additionally, direct action was commonly preceded by verbal assurances of 
what that action would be.   
 
Having indentified the described reassurance interventions, Teasdale (1992) 
does not make recommendations about the most effective method of 
reassurance, how effective reassurance is generally, or how such interventions 
should be implemented within the clinical settings involved in the investigation. 
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The concept of reassurance, specifically, oral reassurance is discussed in a 
later study undertaken by Lucock et al (1997). 50 consecutive patients who had 
been referred for gastroscopy, were given verbal medical reassurance, defined 
as the statement “nothing is seriously wrong”, (Lucock et al 1997, pg 572), 
immediately following their procedure. Patients completed the STAI, Hospital 
Anxiety and Depression Scale and a VAS a week and immediately prior to 
gastroscopy. The VAS was then used to determine anxiety post-procedure and 
the effectiveness of the reassurance intervention. The post-procedure measure 
was administered at one day, one week, one month and one year. The sample 
was analysed as three groups, high, medium and low anxiety, based on the 
information from the pre-gastroscopy health anxiety data. All groups showed 
reduced levels of anxiety following reassurance, although the highly anxious 
patients returned, over a period of time, to their pre-procedural level of health 
anxiety. Non-parametric tests were used, however, meaning that significant 
findings may have been omitted.  The authors also investigated the predictive 
capability of the health anxiety questionnaire on the VAS scores post procedure, 
after controlling for state and trait anxiety. They found that all anxiety scores 
correlated significantly, although the test used is not described. Patients were 
given the medical reassurance statement after a procedure commonly 
performed under sedation, where memory and perception of events was likely 
to be cloudy. The authors do not make any reference to this point or account for 
this as a potential confounding variable. The authors acknowledged, however, 
that subjects who have a high anxiety about health generally are more likely to 
return to pre-reassurance anxiety levels, as they interpret a wider range of 
events and symptoms as worrying. It was recommended, therefore, that other 
87 
 
forms of reassurance about their condition and repeated reassurance would be 
necessary. Clearly this study points to the need to explore trait anxiety in 
individuals in order to most effectively manage their situational anxiety. 
 
Reassurance is discussed as a theme by Nijkamp et al (2002), which emerged 
from a number of focus group interviews exploring the factors related to fear 
patients may experience undergoing a cataract procedure. The study explored 
the perceptions, experiences and opinions of a small group of patients (n=27) 
before during and after the procedure they had undergone some months 
previously. The authors made reference to patients feeling „reassured‟ by the 
surgeon during the procedure. Patients reported during the interviews that 
knowing the surgeon‟s focus was entirely on them, made them feel calmer. The 
authors also report, that pre-operative anxiety described by this group of 
patients was reduced by the administration of a sedative before the local 
anaesthetic injection and highly recommended. Sedation, therefore, may need 
further investigation as a potential anxiety management intervention in this 
group of surgical patients. Interestingly, patients who had undergone a cataract 
previously in the other eye reported that they felt more relaxed about the 
second procedure. The potential reasons for their previous experience having a 
positive effect on subsequent anticipatory fear are not explored. 
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Summary 
Reassurance is a term used to describe a range of actions aimed at making a 
person feel better about a situation they find distressing. However, reassurance 
as a concept and its role in anxiety management is difficult to define. The next 
section focuses on the investigation of anxiety patients experience pre-, post- 
and intra-operatively. Additionally anxiety experienced before and during awake 
procedures performed outside the operating theatre is explored. 
    
4.5 Peri-operative Anxiety 
As discussed earlier (page 79), the term peri-operative refers collectively the 
whole operative patient experience and is explained in more detail as follows; 
pre-operative usually refers to the period immediately prior to surgery from the 
time the patient arrives in the anaesthetic room to the time where the patient is 
transferred to the operating theatre for their surgery to commence; intra-
operative is the period of time from arrival in the operating theatre to the time 
surgery is complete and the patient is transferred to the recovery room; post-
operative usually refers to the time from arrival in the recovery room or post-
anaesthetic care unit to discharge and handover of care to the ward. The 
following section explores the investigation of the patient‟s experience anxiety at 
all points of the peri-operative phase and in a variety of circumstances. 
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4.5.1 Pre-operative anxiety in Day Surgery 
It is known that patients awaiting surgery are likely to be anxious. Patients who 
are admitted for surgery as day case patients, may present a greater challenge 
in terms of their psychological preparation for the procedure, as the time for the 
delivery of nursing care is reduced (Mitchell 2000, 2002, 2003). As day surgery 
now accounts for 75% of all surgery in a drive to manage hospital beds more 
effectively (DOH 2000, Mitchell 2003), there are potentially a larger group of 
surgical patients who may experience an unpleasant level of anxiety prior to 
their surgery.  
 
Pearson et al (2004) undertook a systematic review of practice in day surgery 
units in Australia. The review included the pre-operative preparation of patients 
and how best to manage their pre-procedural anxiety. The review suggested 
that intervention such as giving the patient procedural information at pre-
admission clinics in this group of patients may reduce pre-operative anxiety.  
 
Mitchell (2000) also investigated pre-operative anxiety in day surgery patients 
as a distinct group of patients potentially more likely to experience anxiety. He 
undertook a study of gynaecology day surgery patients (n=87) having minor 
laparoscopic procedures and compared two information booklets sent to the 
patient prior to hospital admission. One booklet contained extended information, 
whilst the other contained simple information. It is not clear about the exact 
information the booklets contained, only that some of that detail was missing 
90 
 
from the simple information booklet. The study aimed to assess participants 
who were vigilant and non-vigilant copers, the subsequent effect on how the 
different booklets were evaluated and how successful they were in reducing 
pre-operative anxiety. The measures used to assess anxiety and coping style 
are not described. The author hypothesised and claimed to have proven, that 
where the level of information is paired with the appropriate coping style, pre-
operative anxiety would be reduced. However, the author acknowledged that 
the results of the study showed a trend towards a greater satisfaction with the 
extended information booklet, regardless of coping style. The hypothesis, 
therefore, was only partially proven in a relatively small number of patients in a 
narrowly focused group of surgical patients. In addition, although patients were 
randomised to receive one booklet or another, the effectiveness of the booklets 
were not tested against a control. The internal validity of the study was, 
therefore, weakened.   
 
Day surgery patients were investigated by Smith & Pittaway (2003) who 
undertook a systematic review of randomised controlled trials comparing an 
anxiolytic drug with placebo as premedication. The main focus of the review 
was to determine whether the use of anxyolitic premedication delayed 
discharge of the day surgery patient from hospital, when this group of patients 
are potentially more anxious. The authors contended that premedication is often 
withheld in this group of patients as the patient may be sleepier post-operatively 
as a result of their premedication and subsequently delay discharge. Effective 
discharge management has been a crucial issue for some time in order to 
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achieve efficient bed utilisation targets (DOH 2000, Ham et al 2003). The 
authors believed that patients may be denied a potentially beneficial treatment 
for their anxiety as a result of this. The review revealed that there was little 
evidence to support the view that anxyiolitic premedication would delay patient 
discharge. The authors do acknowledge however, that caring for patients who 
have had a premedication, may have an impact on the skills and staffing of day 
case units post-surgery. 
 
Summary 
Day surgery patients are commonplace in the current NHS in the bid to manage 
hospital beds and resources effectively. They have been studied as a group 
potentially more likely to experience pre-operative anxiety because of their 
shorter hospital stay. Pre-operative anxiety is discussed more widely in the next 
section, as a phenomenon relevant to all surgical patients 
 
4.5.2 Pre-operative anxiety in general anaesthesia  
A number of studies investigate patients who may experience pre-operative 
anxiety and the subsequent effect on intra-operative and post-operative 
physiological and psychological behaviour. Elkins et al (2004) undertook a study 
of patients (n=36) undergoing elective colorectal surgery. The authors 
speculated that pre-operative anxiety is not routinely assessed because of 
unwieldy measurement tools. Therefore, the primary aim of the study was to 
examine the use of a VAS immediately pre-operatively and how it compared 
92 
 
with the Spielberger State Trait Anxiety Inventory (STAI), whilst the secondary 
aim of the study was to investigate the relationship between pre-operative 
anxiety and post-operative pain.  The authors found that the VAS and STAI 
correlated significantly and suggest the VAS as a valid and sensitive 
measurement of pre-operative anxiety. However, the test used to determine this 
significant correlation is not described.  Additionally the authors reported that 
the study had shown a significant relationship between high pre-operative 
anxiety and high post-operative pain. Although again, it is not made clear how 
this correlation was arrived at. The study acknowledges possible confounding 
variables, such as a diagnosis of cancer, but are not analysed as potential 
covariates. Moreover, the study was carried out on a small number of patients 
in a specific specialty group. The validity of an easily administered VAS to 
measure peri-operative anxiety is an important finding for clinical research in 
this field. However, the small focus of this study and the questions raised about 
analysis of the data, mean that further investigation is required.   
 
Manyande et al (1992) describe a study that examined the effects of pre-
operative relaxation in a small group of patients (n=40) undergoing minor 
abdominal surgery. Previous work carried out by Salmon & Kaufman (1990) on 
patients undergoing major abdominal surgery, suggested that low pre-operative 
anxiety was associated with a greater intra-operative endocrine response. 
Endocrine response was defined and measured by Salmon & Kaufman (1990) 
as plasma adrenaline and cortisol concentrations. Where these concentrations 
were high, post-operative recovery was felt to be potentially compromised. The 
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aim of the Manyande et al (1992) study was to explore this theory further and to 
examine the effect of a relaxation intervention on patients‟ pre- and post-
operative anxiety. Additionally the intra-operative physiological response of 
patients in the intervention group and a second information group was 
measured.  Participants in both groups listened to an audiotape lasting 15 
minutes. One of the tapes instructed patients through a progressive muscular 
relaxation technique and the other control tape gave the patient general 
information about their stay in hospital and the ward routine. Baseline endocrine 
measures were taken and state anxiety measures taken before and after 
listening to the tape. State anxiety scores were found to be the same in both 
groups prior to listening to the tapes.  A trait anxiety scale, a short personality 
questionnaire and coping scale were administered pre-operatively, for further 
baseline measures.  
 
The pre- and post-operative anxiety as well as post-operative pain experienced 
(measured by the amount of analgesia administered) by patients in the 
intervention group was shown to be significantly reduced. However, the intra-
operative stressfulness (adrenaline and cortisol levels) of surgery was 
increased in the intervention group. The authors report the paradoxical effects 
on intra-operative endocrine response, claiming to support previous evidence 
(Salmon & Kaufman 1990) that intra-operative adrenaline and cortisol 
responses are greater in less anxious patients. The authors reason that pre-
operative worry may lead to a cognitive preparation for surgery and, therefore, 
reduce the intra-operative stress response.  
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However, patients in the study were not randomised but purposefully allocated 
to a group, allowing the potential for bias and weakened internal validity. 
Additionally, the second arm of the study, although discussed as a control, was 
actually a comparative treatment which may have been equally effective in 
reducing pre-operative anxiety and, therefore, did not rigorously test the 
effectiveness of the relaxation intervention. Moreover, a small number of minor 
surgical patients were investigated, who would be arguably less anxious than 
those undergoing more complex surgery. Interestingly, the authors suggest that 
although relaxation had been shown to effectively reduce pre-operative anxiety, 
this and other pre-operative anxiety reducing interventions, may be at the cost 
of increasing intra-operative endocrine responses and, therefore, compromise 
the patient‟s recovery. The implications for practice based on the conclusions 
made in this small study clearly require further investigation.  
 
The relationship between pre-operative anxiety, intra-operative response and 
post-operative outcome is explored further by De Bruin et al (2001). This study 
focused on the association between pre-operative anxiety and anaesthetic 
requirement on the induction and maintenance of anaesthesia, in patients 
undergoing elective lumbar nucleotomy (n=61). The results of their study 
showed that high pre-operative anxiety was associated with reduced 
anaesthetic requirement. The researchers discuss the notion of „stress induced 
analgesia‟ produced from endorphin release, as a possible explanation for this 
finding.  
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The coping style of patients in the study was considered as a variable. Coping 
behaviour was defined by the authors as cognitive vigilance and avoidance. 
Vigilance would be demonstrated by an individual making intensive requests for 
information in order to prepare for themselves for a perceived threat. Avoidance 
would be a strategy adopted to direct attention away from the perceived threat. 
The authors reported that participants in the study who were vigilant copers 
required less anaesthetic agents. The results of the study did not confirm the 
hypothesis that stress induced analgesia associated with high pre-operative 
anxiety, results in reduced intra-operative endocrine response.  
 
Although the study involved patient reported pre-operative anxiety ratings, 
anxiety scores were also observed and reported by anaesthetists in the study 
using visible symptoms such as trembling, as indicators of anxiety. 
Observations made by the anaesthetist of physical behaviour that led to a 
subjective assessment of anxiety and could have introduced bias and ambiguity 
into the study, affecting its internal validity. The authors suggested that further 
investigation of personality traits and their effect on the relationship between 
pre-operative anxiety and intra-and post-operative physiological and 
psychological adjustment was required.  
 
The association between pre-operative anxiety and intra-operative endocrine 
response during awake surgery has been explored by Pearson et al (2005). The 
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physiological arousal that occurs as a result of anxiety causes an increase in 
sympathetic nervous system activity and circulating levels of cortisol and 
catecholamines. It could be concluded that these sustained elevations and 
potential immuno-suppression may affect the patient‟s post-operative outcome. 
Pearson et al (2005) reported that there was still insufficient evidence to support 
the theory that heightened pre-operative anxiety would result in an increased 
intra-operative endocrine response. The authors wanted to further explore 
Manyande et al‟s (1992) findings that there was an inverse relationship between 
the two.  
 
Pearson et al (2005) investigated a small group of patients (n=39) undergoing 
carotid surgery under regional block. The justification given by the authors for 
choosing this group of patients for the study was because this procedure is 
complex and particularly stressful for patients in the first instance. In addition, 
the procedure was carried out under regional block which would overcome the 
potentially confusing effects of a general anaesthetic on the intra-operative 
endocrine response. Anxiety was measured the day before surgery using the 
Spielberger STAI and endocrine measures were made from urine collections 
before, during and after surgery. Post-operative recovery was measured using a 
health related quality of life questionnaire.  
 
Regression analysis was used to determine the relationship between pre-
operative anxiety and intra-operative stress response and also the relationship 
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between pre-operative anxiety and post-operative recovery. The relationship 
found between cortisol and pre-operative state anxiety was an inverse 
relationship, with intra-operative cortisol reduced with higher pre-operative 
anxiety scores. The results of the study confirmed the inverse relationship 
between pre-operative anxiety and intra-operative endocrine response 
demonstrated earlier by Manyande et al (1992) and others. The authors agreed 
with the earlier study‟s suggested explanation for this negative association, in 
that individuals who are chronic worriers and potentially score high state anxiety, 
have been shown to exhibit a restricted range of autonomic response.  
 
The study did not explore however, the potentially mediating effect of 
personality in the study population.  The study did not find a significant 
relationship between greater intra-operative endocrine response and post-
operative complications, suggesting that pre-operative state anxiety was not 
associated with post-operative recovery.  These findings would not support, 
therefore, the conclusion made by Manyande et al (1992) that the management 
of pre-operative anxiety is potentially at the cost of post-operative outcome. 
 
Summary 
Pre-operative anxiety has been demonstrated to have an inverse relationship 
with intra-operative endocrine response. This may have a detrimental effect on 
post-operative recovery, although Pearson et al (2005) contended as a result of 
their study, that pre-operative anxiety is not associated with post-operative 
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complications. Pre-operative anxiety has been acknowledged as an unpleasant 
experience. The following section discusses the effectiveness of a variety of 
interventions to manage pre-operative anxiety.  
 
4.5.3 Interventions to manage pre-operative anxiety 
The effects of a range of media based interventions to reduce pre-operative 
anxiety have been explored by Lee et al (2003) who undertook a systematic 
review. Randomised Controlled Trials were considered for the review and after 
initially looking at 27 trials, 12 were excluded. Trials were excluded for several 
reasons including those that were observational studies and those where no 
relevant outcome measure was reported. The authors claim that patients, who 
are well informed about their anaesthesia prior to surgery, are more likely to be 
reassured and respond well to medical intervention. In their view it was the role 
of the anaesthetist to provide information as they consult the patient pre-
operatively. However, this consultation has become more of a challenge in 
hospitals where there has been a drive towards shorter hospital stays and less 
time is available. As a result, the authors felt that information leaflets and videos 
may be used to substitute time consuming one to one patient consultations.  
 
Consequently, the objective of the review was to determine whether media 
based interventions were effective in reducing anxiety, and enhancing 
understanding and satisfaction. However, it is not made clear within the aims of 
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the review, whether anxiety, understanding and satisfaction are all in relation to 
the anaesthetic alone, or other elements of the patient‟s surgical experience.    
 
The review reported that where a reduction in pre-operative anxiety following 
intervention was reported, the reduction was small. The STAI was the common 
measure of anxiety and anxiety reduction seen in the studies reviewed was 
determined by a change in five points. The authors contended that an important 
clinical change had been previously determined as ten points in the STAI score, 
therefore, the clinical significance of the anxiety reduction reported in the 
studies, was debatable. Studies involving children showed a decrease in 
anxiety for the parents, but not the children participating in the study.  
 
The association between increased anxiety pre-operatively and post-operative 
anxiety and pain was felt by the authors to be demonstrated by the studies 
reviewed. In the authors‟ view, the patient would be more likely to conform with 
the necessary medical and surgical procedures when they were better informed 
by a media based intervention. However, the trials included in the review did not 
explore this issue specifically. The review revealed some evidence to suggest 
that despite patients being given pre-operative fasting instructions, for example, 
2-7% of patients were still non-compliant with this advice. Patient satisfaction 
was difficult to determine and the review didn‟t support the theory that 
information interventions enhance satisfaction. The review didn‟t differentiate 
between types of surgery, but did include both general and local anaesthesia 
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patients. The potential effect of the interventions investigated are not reported 
separately within these two distinct groups or discussed as possible variables in 
the prevalence of pre-operative anxiety. 
 
Pre-operative anxiety was investigated by Szeto & Yung (1999), with a view to 
determining an approach to reduce the unpleasant experience of anxiety whilst 
waiting to undergo surgery. The study explored the effect of listening to music in 
the immediate period waiting for surgery, on pre-operative anxiety and blood 
pressure. Blood pressure was considered a potential physiological indicator of 
anxiety. However, the limitations of physiological indicators of anxiety were not 
discussed or explored. Anxiety and blood pressure readings were taken before 
and after the patient had listened to music. The choice of music was described 
as „slow and tranquil‟, although a rational for this choice of music is not 
identified. Mann-Whitney U test was used to determine differences between 
groups in all the dependent variables. A statistical significance in state anxiety 
between groups following the intervention was demonstrated (p<0.05). 
Wilcoxon non-parametric test revealed a significant reduction in systolic blood 
pressure (p=0.046). Patients were randomised into the music or no intervention 
group, giving some control to determine effectiveness of the intervention.  
However, only nine patients took part in the study, which was clearly not a 
representative sample of the available population. 
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Breast cancer diagnosis and surgical treatment sequelae are arguably likely to 
be associated with high levels of anxiety, in relation to fears about prognosis, 
body image and pain. Samarel et al (1998) felt that women undergoing breast 
cancer surgery, experience heightened pre-operative anxiety as well as post-
operative anxiety and pain as a result. Post-operative recovery would be 
potentially further compromised by their continuing treatment and depressed 
mood. Samarel et al (1998) undertook a randomised controlled trial of 
interventions to manage pre-operative anxiety in a small group of women (n=29) 
who had been diagnosed with breast cancer and were about to undergo surgery. 
The surgical procedures participants underwent ranged from axillary node 
biopsy, to mastectomy and breast reconstruction. The more major, body 
changing procedures were arguably more likely to have been associated with a 
heightened experience of anxiety. However, patients undergoing these 
procedures were not analysed as a sub group.  
 
Patients in both the experimental and control conditions experienced a period of 
quiet time listening to background music, as well as a period of dialogue with 
the nurse. Dialogue was defined by the authors as a “relaxed chat” involving a 
discussion about the patient‟s experience of breast cancer. The additional 
intervention in the treatment group was a 10 minute therapeutic touch episode. 
Therapeutic touch used in this intervention, was a misnomer in that touch didn‟t 
actually take place. The administrator of therapeutic touch moved their hands 2-
4 inches over the patient‟s body, in an attempt to assess and direct the patient‟s 
energy field pattern to facilitate a positive experience. During the intervention, 
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the patient‟s eyes were closed and the practitioner assumed a meditative, 
relaxed manner. Patients in the intervention group received additional elements 
of care that took longer than patients in the control group, making the control 
conditions inadequate for testing the effectiveness of the intervention.  
 
Treatment conditions were administered 1-7 days prior to surgery in the 
patient‟s own home and repeated the day after discharge, by a nurse who was 
blinded to the study design. Anxiety and mood measures were taken before and 
after intervention and pain measures were taken following the post-operative 
treatment, which was within one day of hospital discharge. Univariate analysis 
revealed that participants in the intervention group had significantly lower 
anxiety (p=0.008) following their pre-operative treatment, after trait anxiety had 
been controlled for. However, pre-operative anxiety was not measured on the 
day of surgery, or immediately pre-operatively, where anxiety would be 
potentially elevated and the effects of the treatment diminished. Post-
operatively, no statistical differences were found between the groups in any of 
the measures taken. The specific tests used to reach this conclusion are not 
detailed. Both the control and experimental groups had several interventional 
elements involved, making it difficult to extrapolate the effective characteristics 
of each one. The interventions described would require significant resource and 
skill investment and are not supported by the evidence generated by this study. 
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A later study investigated thermal warming as a potentially effective intervention 
for pre-operative anxiety (Kimberger et al 2007). The authors reported that 
warming had been found to reduce anxiety in previous studies and as an added 
advantage, would address other hypothermia associated complications. Peri-
operative hypothermia is known to be associated with surgical site infection 
along with other physiological complications. The study was a Randomised 
Controlled Trial and investigated the effect of skin surface warming on pre-
operative anxiety in eighty patients undergoing neurosurgery. Patients were 
allocated to one of four different groups; warming with a forced air warming 
device 30 minutes prior to surgery, anxyiolitic premedication and conventional 
blanket, pre-medication and forced air warming, and a placebo premedication 
and conventional blanket control. All interventions were administered in the 
same investigation time scale. The authors claim that the investigator and 
patients were blinded to treatment, although concealment of the warming 
blanket would have been impossible. The number of participants decided on as 
an adequately powered number for each group, aimed to allow for identification 
of a clinically relevant effect of warming on anxiety, identified as a 2 point 
decrease on the VAS scale. This appears to be an arbitrary number, although 
there is some reference to previous studies as a rational for this decision. 
Anxiety was measured before intervention using STAI and VAS measures and 
then again immediately before induction in the anaesthetic room.   
 
The study demonstrated that warming alone had no effect on anxiety scores. 
However, the two groups where anxyolitic pre-medication was administered 
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demonstrated significantly lower anxiety.  It would appear from this that the 
anxiolytic element of these interventions had the anxiety reducing effect, rather 
than warming. Patients reported satisfaction and thermal comfort with forced air 
warming, but warming alone did not reduce anxiety. Patients who require 
neurosurgery, the authors point out, may arguably experience elevated levels of 
anxiety because of the nature and complexity of such procedures. However, 
further clinical investigation into the effectiveness of thermal warming in 
reducing pre-operative anxiety in patients undergoing more minor procedures 
potentially experiencing less anxiety, could be difficult to justify.  
 
Summary 
Pre-operative anxiety has been investigated in relation to a number of surgical 
procedures, with a view to determining an appropriate intervention. The studies 
described purported limited success in anxiety reduction with the illustrated 
interventions. The following section focuses on pre-procedural anxiety patients 
undergoing dental surgery under local anaesthesia, as dental surgery has long 
been associated with anxiety and phobia. Additionally, pre-procedural anxiety 
experienced by patients undergoing gastro-intestinal procedures is discussed. 
 
4.5.4 Pre-procedural anxiety in awake procedures 
Muglali & Komerik (2008) suggested that anxiety associated with dental 
procedures under local anaesthesia was high, which can lead to avoidance of 
dental appointments and poor oral health. They investigated anxiety pre-
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operatively using STAI and a series of visual analogue scales in a large group 
of patients (n=120) and found anxiety levels to be severe or very severe in a 
quarter of participants. Severe anxiety was defined as a score of 13 or above 
out of a possible score of 20 from the dental anxiety VAS scale. No rationale is 
given for this score being defined as severe to very severe anxiety. Patient‟s 
anxiety before procedure was strongly associated with their anticipation of pain 
during the procedure and previous unpleasant dental experiences. Those 
participants who had had an unpleasant experience in relation to dental 
treatment in the past were found to be more likely to experience anxiety about 
subsequent dental treatment. Other potential causes of pre-procedural anxiety 
are discussed as are potential interventions, although interventions were not 
investigated in the study.  
 
Anxiety experienced by patients undergoing dental surgery has also been 
investigated by Wolf et al (2003). This Randomised Controlled Study compared 
the effectiveness of an anxiolytic benzodiazepine (Alprazolam) against placebo 
in highly anxious dental patients (n=47). Patients were pre-screened two weeks 
prior to surgery and only those who demonstrated moderate to high anxiety 
were considered for inclusion in the study. The same dental anxiety scale used 
by Muglali et al (2008) and a similar score used to determine severe anxiety of 
12. Wolf et al (2003) felt that this group of patients would show greater 
treatment related reductions in anxiety than those who experienced low levels 
of anxiety, as this had been demonstrated in previous studies. The study 
participants and researchers were blinded to the treatment ensuring a reduction 
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in bias and enhanced internal validity. Anxiety including mood, vital signs and 
skin conductance were measured several times pre-operatively and repeated 
some days post-operatively.  
 
Statistical analysis of the measures was reported based upon change from pre-
dose values. A prospectively defined model of variance analysis was reported 
by the authors to determine differences in scores, between groups. The specific 
detail of this model is not described. Interestingly, pre-dose anxiety scores were 
slightly higher in patients in both the Alprazolam groups, compared to placebo. 
Analysis of the data did not adjust for these scores. However, anxiety scores 
were still significantly lower in the post-dose scores (p<0.05). Post-test anxiety 
scores were not found to be statistically different between the two Alprazolam 
dose groups. Skin conductance was also significantly lower in the treatment 
groups, although the relevance of skin conductance as a measure of anxiety is 
not clearly defined by the authors. Significant differences in vital signs were not 
detected. An array of machinery was used to measure vital signs and skin 
conductance for some time prior to surgery and at several subsequent points. 
Additionally, patients had an indwelling intra-venous catheter sited one hour 
before anxiety was measured and then were physically blindfolded before 
treatment or placebo was administered. The intervention and measurements 
patients were subjected to in this study were invasive and arguably likely to 
elicit anxiety alone, in isolation from the anticipatory procedural anxiety under 
investigation. Moreover, the study included very small numbers in each 
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treatment arm, resulting in an arguably underpowered study and limiting the 
value of the conclusions made and implications for future practice. 
 
Gastrointestinal endoscopy is a procedure felt to produce a level of anxiety in 
patients undergoing this type of intervention. Some of the procedures this group 
of patients undergo may be particularly complicated and painful. Fear of the 
potential diagnosis and embarrassment linked with the more intimate 
procedures, are factors also likely to be associated with anxiety. Hayes et al 
(2003) investigated a music intervention to reduce pre-procedural anxiety in 
endoscopy patients. The study was a randomised controlled trial of a large 
group of patients (n=198) undergoing various endoscopic procedures. The 
treatment was listening to self-selected music for 15 minutes prior to endoscopy, 
the control group being a 25 minute wait in the procedure area not listening to 
music. The time scale of the intervention was selected as the usual period of 
pre-procedural wait time and therefore realistic and manageable in the everyday 
clinical setting. A sample size was determined using a two-sided t-test with an 
expected response distribution of 80%. This is clearly far greater than the 
generally considered safe response of 50% and the variation from this is not 
justified by the authors. However, despite this the authors observed a significant 
result. 
 
Patients were randomised into treatment groups. State and Trait anxiety were 
measured using Spielberger STAI before and after listening to music in the 
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experimental group and at the same points in time in the control group. Intra-
procedural anxiety and its relationship with pre-procedural anxiety was not 
investigated. Physiological measures were also taken at the same time as 
anxiety measures. Heart rate and blood pressure readings appear to have been 
collected as a potential indicator of anxiety, although the rationale for this is not 
discussed. In any event, there were no significant changes to report in heart 
rate or blood pressure in either group.  
 
The study revealed a statistically significant reduction in anxiety in the treatment 
group (p=.007). Patients in both arms of the study were offered the choice of 
listening to music throughout the procedure. It was not reported how often 
patients chose to do this, and the potential impact of the music intervention on 
the experience of anxiety during the endoscopy procedure is not discussed. The 
authors also point out that there was a hugely disproportionate distribution of 
males and females. There were only five women in a sample of almost two 
hundred patients, the reason being that the study was conducted in an army 
hospital, where patients were predominantly male. It is not clear if this small 
sample of women were equally distributed between experimental and control 
conditions or whether they were analysed as a sub-group. Additionally, the 
exploration of anxiety in army personnel involved in active combat may arguably 
differ from that of the general population. This is not acknowledged by the 
authors of this study.  The generalisability of the findings to other patients 
undergoing gastrointestinal endoscopy procedures were, therefore, limited.   
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Summary 
Dental and gastrointestinal procedures are performed whilst the patient is 
awake which could arguably intensify the patient‟s experience of pre-procedural 
anxiety. Gastrointestinal procedures are usually performed whilst the patient is 
sedated. However, prior to such procedures, patients may still be fearful of 
being aware of the event and experiencing discomfort. Anxiety experienced 
prior to dental surgery is common. Anxiolysis has been investigated as a 
potential effective treatment in a small group of these patients. However, these 
findings are limited in their generalisability to other dental surgery patients and 
certainly to other surgical speciality patients. Pre-procedural anxiety has also 
been investigated in relation to gastrointestinal procedures. 
  
The next sections focus on the exploration of anxiety experienced by patients 
following surgical and invasive procedures. 
 
4.5.5 Post-operative anxiety    
Post-operative anxiety has been the subject of investigation, in relation to the 
effect of pre-operative anxiety intervention and post-operative pain and nausea. 
 
The effect of pre-operative education on post-operative anxiety in cardiac 
patients was investigated by Asilioglu & Celik (2004). Post-operative anxiety 
was the outcome measure in this study, as the authors felt that pre-operative 
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anxiety and anxiety related to hospitalisation and surgery generally, could have 
a detrimental effect on the patient‟s recovery. Patients undergoing cardiac 
surgery have a particularly invasive and complex recovery on an intensive care 
unit. The authors contended that cardiac patients are more likely to experience 
anxiety and depression. It could be argued, therefore, that careful management 
of post-operative anxiety could contribute to a more successful outcome for the 
patient.  The authors, made a judgement that this group of patients were ill 
prepared for the surgery they were about to undergo, based on clinical 
observations of the nursing care cardiac patients received. Partly this was felt to 
be because of poor staffing levels, insufficient time and nursing skill.  
Information and education about their surgical episode of care was felt to assist 
in reducing the anxiety patients may experience.  
 
The study allocated 50 patients to the planned pre-operative education 
intervention group and another 50 into a control group. The intervention was a 
booklet designed by the researcher giving information about all stages of the 
cardiac surgery episode. Patients in the control group received some 
information about pre- and post-operative routines as part of their usual care, 
but did not receive the booklet. It is not clear how patients were selected to take 
part in the study and randomisation appears absent, although there was some 
attempt to allocate patients equally to match a set of identified variables. Chi 
square was used to determine that variables between the groups were 
comparable. The identified variables are listed but there is a lack of rationale as 
to why these particular characteristics were felt to be a potential variable.  
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Anxiety was measured pre-operatively using STAI, but appears to only have 
been measured in the control group. The reasons for this are difficult to 
understand, particularly in the absence of explanation from the authors. An 
assumption was made that pre-operative anxiety would be similar for both 
groups as the identified variables matched. There is no reference made to the 
pre-operative anxiety measurements taken in the control group as a baseline 
measurement, or in any other comparisons. Post-operative anxiety was 
measured at one point only, on the third post-operative day using STAI. The 
authors reported that mean scores were not found to be statistically different 
between the two groups (p>0.05). However, the statistical tests used to 
determine this result are not detailed by the authors. The authors acknowledged 
that a limitation of the study was that comparison between pre- and post-
operative anxiety following intervention was not explored.  Despite the results of 
the study, the authors continued to promote the use of pre-operative education, 
as the patients reported high acceptability and satisfaction with the booklet. 
However the recommended implications for practice are clearly not supported 
by the evidence in this methodologically flawed study with incomplete analysis 
of the data. 
 
A further study explored the effect of a pre-operative intervention on patient‟s 
post-operative anxiety, pain and satisfaction (Cheung et al 2003a) in a group of 
patients undergoing elective hysterectomy (n=96). The authors felt that women 
undergoing hysterectomy were likely to experience anxiety about the procedure 
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as the uterus is a symbolic organ of womanhood and likely to effect their 
perception of body image post-operatively. Moreover, Chinese women had 
been shown in previous studies to report lower pain thresholds than non-
Chinese women. The study was felt to be justified for these reasons.  
 
The potential effect of trait anxiety and personality, particularly neuroticism on 
the patient‟s perception of anxiety and post-operative pain was discussed. The 
choice of intervention was based on a decision by the authors, that a cognitive 
intervention was more likely to be effective than an information intervention 
alone. The intervention was an information booklet about the procedure and 
instruction on how to direct their attention to something more positive whenever 
they anticipated or experienced discomfort. Each participant was encouraged to 
re-evaluate the threatening or irrational aspects of what was happening to them 
and reappraise the situation more favourably. The conceived outcome of this 
intervention would be that the participants would be able to prevent or control 
autonomic arousal associated with anxiety.  
 
Patients in the control group were given the information booklet alone. The 
nurses administering the intervention were trained and monitored by the 
researchers to enhance the internal validity of the study. The authors claim true 
randomisation occurred. However, allocation to treatment group was based on 
the month of the patients‟ admission and may have been contaminated by 
researcher bias. Anxiety was measured at several points pre- and post-
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operatively. Pain was measured immediately post-operatively and satisfaction 
on the third post-operative day. 
 
Analysis revealed that there were no differences in demographic variables 
between the groups. A statistically significant reduction in post-operative anxiety 
was demonstrated using paired t-test, compared to pre-operative scores. 
Arguably, anxiety scores would have diminished post-operatively in any event, 
without the introduction of an intervention. The effect of the intervention on pre-
operative anxiety may have had more clinical relevance. Post-operative pain 
scores diminished over time in both groups. The authors claim that pain scores 
showed a more significant downward trend in the intervention group, but do not 
report statistical significance. Satisfaction scores were significantly higher in the 
intervention group. The authors claim a particular strength of the study was that 
the potential effect of personality on anxiety was explored. Analysis of the 
anxiety data were controlled for trait anxiety scores using ANCOVA. However, 
although the relationship between neuroticism and trait anxiety is discussed, 
personality was not investigated further than trait anxiety in these subjects. 
 
Post-operative anxiety and pain was also the subject of a study undertaken by 
Rundshagen et al (1999). The focus of the study was particularly in relation to 
whether nurses‟ assessment of anxiety and pain in a large group (n=96) of 
orthopaedic surgery patients, were the same as the patient reported themselves. 
Patients were split into two groups, one having had their surgery under general 
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anaesthesia and the other under regional block and then patients from each 
group were randomly allocated to two intervention groups. The interventions 
were either patient or nurse controlled analgesia systems. A control group was 
absent from the study, conclusions being drawn from the described different 
interventions only. Patients were recruited to the study the day before their 
surgery, although there is little description of how the study was introduced to 
them or whether there were any specific recruitment issues.  
 
Pain and anxiety measurements were taken immediately after surgery in the 
post-operative care unit and for the subsequent 24 hour recovery period. Pain 
was measured hourly by both the patient and the nurse caring for them using a 
VAS. Anxiety was measured every four hours in the same way. The authors 
reported that nurses were instructed how to use the VAS scales at 
commencement of the study. However, no specific instructions were given on 
how to assess patients‟ pain and anxiety post-operatively. Such nurse 
assessments, therefore, were based on individual judgements made by the 
nurse and unlikely to be a consistent approach applied to all study subjects. 
Hence, conclusions drawn from comparisons between nurse and patient scores 
have debatable meaning. 
 
The authors decided that pain and anxiety scores, traditionally viewed as having 
parametric properties, would be analysed using non-parametric tests. This 
decision is justified by the authors as it was felt that univariate distributions were 
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likely to be skewed. It is not clear why the authors felt this to be the case, but as 
sampling is not discussed in detail, it may be that the sample was felt not to be 
of adequate size to ensure equal distribution of variables. In any event, 
significant findings were identified. The authors reported that patient 
characteristics did not differ between groups, with the exception of patients 
receiving spinal anaesthesia, where patients were slightly older. Other 
potentially confounding variables do not appear to have been collected or 
analysed. Spearman‟s rank correlation coefficient was used to examine the 
association between the combined nurse and patient scores of anxiety and pain. 
Patients‟ pain ratings were found to be consistently higher than those reported 
by nurses over the post-operative study period (p<0.001). The discrepancy 
between nurse and patient pain score appeared greater as the pain level 
increased. 
 
Some two-way analysis of data in the regional anaesthesia group was 
undertaken for the immediate post-operative period only, as a substantial 
amount of data was not available whilst patients were sleeping. It is difficult, 
therefore, to determine meaningful conclusions from the presented findings. In 
terms of anxiety, a relationship between nurse and patient assessment was not 
identified. Additionally, anxiety scores and their relationship with pain scores 
were not explored, although the authors reported that anxiety scores were 
largely similar in both the regional and general anaesthesia groups. 
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Summary 
Anxiety following surgery has been investigated specifically in terms of its 
association with post-operative pain. Interventions to manage pre-operative 
anxiety have been explored in relation to the potentially beneficial effect it may 
have on post-operative anxiety, pain and outcome generally. There is also 
evidence to suggest that patient self reported anxiety measurement is more 
reliable and valid than judgements made by the nurse caring for them. Anxiety 
during painful or stressful invasive procedures performed outside the operating 
theatre is discussed in the following section. 
 
4.5.6 Intra-procedural Anxiety  
Intra-procedural anxiety during interventional radiological procedures was 
explored by Benotsch et al (2000) in a study involving vascular and urology 
patients (n=198). The authors viewed this group of patients as ideal to test the 
reliability and utility of a VAS to measure pre-, intra- and post-procedure anxiety. 
These procedures, however, were usually performed whilst the patient is 
sedated, therefore, arguably less aware of the intra-procedural phase, yielding 
less reliable data. Anxiety, pain and personality measures were taken 
immediately prior to the procedure. The authors explored the potential effect of 
neuroticism and trait anxiety on the experience of state anxiety during a 
stressful event. Anxiety and pain measures were taken again at several points 
during and post-procedure, using VAS scales. Pre-procedural VAS anxiety and 
STAI scores are described by the authors as being predictability elevated. 
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However the highest mean score reported is 3.69 (on a scale of 0-10), and 
could arguably be described as below the level of unpleasant subjective anxiety.  
 
The results of the study revealed that pre-procedural VAS scores correlated 
well with STAI and, in the authors view, confirmed VAS as a valid anxiety 
measurement tool. Intra-operative VAS mean anxiety scores were averaged 
and correlated with baseline scores, demonstrating that pre-operative scores 
were an indicator of the experience of pain and anxiety experienced during the 
procedure. State anxiety was also highly correlated with neuroticism scores. 
The tests used to explore correlations in the data were not described. The 
authors do not comment on or make any mediation for the potential effect of 
sedation on intra-operative scores. A limitation of the study acknowledged by 
the authors themselves was that participants in the sample were 
disproportionally white and from a well educated background, which could limit 
the generalisability of the findings.  
 
Cancer patients are another group of patients who frequently undergo medical 
diagnostic and treatment procedures, such as tissue biopsy or central venous 
line insertion, that are likely to cause anxiety and pain. These experiences often 
contribute to anticipatory anxiety and even withdrawal from treatment 
(Kwekkeboom 2003).  Kwekkeboom (2003) undertook a randomised controlled 
trial to investigate the effectiveness of listening to music and a second 
intervention of simple distraction, in reducing pain and anxiety in cancer patients 
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undergoing conscious painful procedures. Interventions were evaluated against 
a third no-treatment control group. The author expected music (of the patient‟s 
own choice) to reduce anxiety and pain more effectively than simple distraction 
because of the potential for music to alter mood and emotion.  Simple 
distraction was defined as engaging the patient‟s attention in a pleasant source 
of distraction so that the patient was less able to focus on the unpleasant 
procedure. This was achieved by listening to a book chosen by the patient, on 
audiotape played through headphones.  Playing music was expected to not only 
distract the patient but provide a more therapeutic purpose of influencing mood 
and emotion, hence the rationale for pragmatic exploration into this particular 
intervention.  
 
Anxiety and pain scores were measured pre-and post-procedure, as well as a 
retrospective intra-procedural pain score. Anxiety was measured using STAI, 
and pain using a VAS. Perceived control over pain and anxiety during the 
procedure were measured using a numeric rating scale developed by the author. 
Patients in all arms of the study were able to request sedation or opiates as the 
experimental treatments were seen as adjuvant to their procedural 
management. However the use of these medications were analysed as 
covariates, as were gender and baseline anxiety and pain scores when 
analysing patient‟s perceived control scores. 
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Sixty patients took part in the study but were not equally distributed to each 
treatment group, resulting in a much larger number of patients in the music 
intervention group (n=24) as opposed to the distraction group (n=14) and the 
remainder in the control. Randomisation was not only to intervention group but 
also within the type of procedure the patient was undergoing, to ensure equal 
distribution between experimental groups. However, the disproportionate 
numbers of patients in each group would suggest that this was not achieved.  It 
is not evident how this discrepancy occurred despite randomisation and is not 
accounted for by the authors. ANCOVA did not demonstrate a significant 
difference in anxiety, pain or control scores between the two interventions, or 
the control group. The author felt that the specific needs of the patients in study 
in terms of their cancer diagnosis and treatment may have influenced the 
effectiveness of the results. At the beginning of their cancer treatment pathway, 
patients may feel compelled to monitor what is happening and what is being 
said, therefore, limiting the acceptability or effectiveness of interventions that 
distract them from the procedural event. Coping styles are acknowledged in the 
discussion, but have not been accounted for in the study design or analysis. 
 
The role distraction has to play in the management of anxiety identified by 
Kweekeboom (2003) has been explored in a further study by Simmons et al 
(2004).  Simmons et al (2004) investigated a range of distraction techniques for 
anxiety and pain, in a quasi-experimental study of patients (n=80) undergoing 
cataract surgery. The interventions explored in the study were a complex 
combination of one or more distraction techniques described as massage, 
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verbal coaching and slow breathing, alongside usual care. The procedural pain 
and anxiety measured did not relate to the cataract surgery itself, but the 
relatively short regional anaesthetic injection procedure beforehand. Measures 
were taken before and after the injection procedure. Almost all the participants 
in the study were male, as the sample population were military veterans. This 
potential covariant was not accounted for as previous studies have shown that 
men generally score lower anxiety than women (see chapter seven). The 
authors claim that all the distraction interventions reduced pain and anxiety 
significantly, using descriptive statistics and one-way analysis of variance 
between the groups, although there were no significant differences 
demonstrated between each of the interventions. It is difficult to determine the 
most effective intervention in the small numbers studied in each group. 
Additionally, the utility and effectiveness of the described interventions during 
the subsequent more invasive and lengthy cataract procedure, was not 
explored. 
 
Procedural anxiety has been associated with gynaecological procedures. 
Colposcopy is a procedure performed following an abnormal cervical smear, to 
visualise the cervix and carry out diagnostic or treatment procedures as 
necessary. Galaal et al (2007) undertook a systematic review of interventions 
for reducing anxiety in women undergoing colposcopy, as it was felt that high 
levels of anxiety before and during the procedure may affect compliance with 
treatment and follow up rates. Women who have had an abnormal smear are 
potentially fearful about having cancer and experience a sense of uncertainty 
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about what the future holds. The objective of the review was to compare the 
efficacy of various types of interventions in comparison with another intervention 
and/or no intervention controls, in the reduction of intra-procedural anxiety in 
women undergoing colposcopy. 
 
The authors identified several types of anxiety management interventions that 
may have been investigated in studies relating to intra-procedural anxiety in 
women undergoing colposcopy  These interventions are described as giving 
information in some form about the procedure, hypnotherapy, acupuncture, 
cognitive behavioural therapy, drugs, music and relaxation therapy. However, 
the trials finally included in the review only investigated information, music and 
counselling, Eleven randomised trials of varying methodological quality were 
included in the review and investigated interventions to reduce anxiety in 
varying numbers of women. All the trials reviewed were undertaken in hospital 
outpatient settings, with no studies being undertaken in the operating theatre. 
The STAI was used to measure anxiety in all trials included in the review and 
was considered by the authors to be a reliable and widely acceptable method of 
anxiety measurement. Three studies also investigated intra-procedural pain, 
where a VAS was used as the measurement instrument. The authors postulate 
that although a VAS is a practical and easy to use instrument, it may not be 
valid in large interventional trials. However, the authors do not offer an 
explanation for this or recommend an alternative measurement. Moreover, the 
value of VAS as a sensitive measure of patient self reported pain and anxiety 
levels has been previously studied and found to be reliable and valid (see 192).  
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A meta-analysis was carried out of three studies in the review. These studies 
compared information leaflets about the procedure against no information 
leaflets. Significant heterogeneity was detected between the findings of the 
three studies (p=0.009). The accumulated mean anxiety scores, therefore, were 
not reported in the review. There was some evidence to suggest that pre- and 
intra-procedural anxiety appeared more effectively reduced by information 
giving videos, watching the procedure on a television screen and listening to 
music during the procedure. However, only one trial investigated music as an 
intervention but was deemed by the authors to be the most methodologically 
sound study in the review. The findings of this study revealed that listening to 
music during colposcopy was associated with significant anxiety reduction 
(p=0.0002). Only four trials reviewed were adequately randomised allowing 
concealment of allocation. The authors, however, acknowledged that blinding of 
participants in studies investigating interventions is impossible. The authors 
contended that the review illustrated the lack of consensus with regard to the 
most effective anxiety management in this group of patients. The review 
highlighted the need for adequately powered and methodologically sound 
studies to investigate the effectiveness of interventions to reduce anxiety. 
 
Non-invasive urological procedures are commonly carried out as an outpatient 
procedure and Brown (1990) investigated the procedural anxiety patients may 
experience undergoing extra-corporeal piezolithotripsy. The aim of the study 
was to assess how anxious this group of patients were before, during and after 
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the procedure, and what factors may have contributed to their experience of 
anxiety. The author notes that patients undergoing this procedure are awake 
and non-sedated, meaning that anxiety assessment intra-operatively is 
achievable. However, the method used to assess anxiety was to measure 
palmar sweat using an Evaporimeter, rather than asking the patient to verbally 
report their subjective experience of anxiety. The author justified the 
measurement of palmar sweat as an indicator of anxiety, as it had been used in 
previous studies. The utility and validity of verbally administered analogue 
scales in the measurement of anxiety are also reported in the literature (see 
page 192). Palmar sweat measurements were taken before the procedure and 
a mean score calculated as a baseline. Recordings were repeated during the 
pre-operative period where the patient was encouraged to discuss the 
impending procedure and ask questions. Paired t-test analysis of this data 
demonstrated a highly significant rise between baseline and pre-operative 
readings (p<0.001), suggesting that patients were more anxious at this point 
where the procedure was being discussed. Further sweat readings were taken 
intra-operatively and showed continued significant elevations in scores. The 
post-operative sweat readings returned to pre-treatment baseline readings.  
 
The study claimed to seek to identify potential causes of anxiety in the patients 
studied. The author acknowledged that patients appeared to be more anxious 
and uncomfortable during the procedure. An explanation for this was not offered 
as the procedure allegedly did not cause pain or discomfort. Palmar sweat 
readings and the observations made by the investigator suggested that these 
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patients were highly anxious before and particularly during their procedure. 
However, contributory factors and potential interventions to manage anxiety are 
not explored. The study involved a small number of participants (n=24) with a 
limited and questionable measurement of anxiety in a clinical situation where 
there was potential for greater depth of investigation and relevance for clinical 
practice. The use of palmar sweat and other physiological indicators of anxiety 
are discussed in section 4.7  
 
Summary 
Intra-procedural anxiety or the anxiety associated with a variety of invasive and 
interventional procedures has been investigated. Some of the studies discussed 
investigated interventions to reduce anxiety during the procedure with a view to 
improving the patient‟s experience and also compliance with treatment 
pathways. The study undertaken by Simmons et al (2004) investigated the 
anxiety associated with a painful injection and may potentially therefore, not 
adequately correspond to studies regarding surgical procedures.  The next 
section focuses on intra-operative anxiety experienced during awake surgery in 
the operating theatre. 
 
4.5.7 Intra-operative anxiety 
Intra-operative anxiety during awake surgical procedures is less well reported, 
despite the increase in the use of local and regional anaesthesia (see page 71). 
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The following studies investigate interventions to manage intra-operative 
anxiety during awake procedures. 
 
McGreevy Steelman (1990) explored the significance and implications to peri-
operative nursing of awake surgery, with particular reference to the 
management of patients who experience intra-operative anxiety. The author 
undertook a study to investigate the effects of listening to „tranquil music‟ on 
patient‟s anxiety and blood pressure in a group of 43 patients undergoing day 
case orthopaedic surgery under local anaesthesia or regional block. Patients 
were randomly allocated to a treatment or control group. Patients in the 
treatment group were given a choice of music characterised by a regular rhythm 
and harmony, and began listening to the music immediately prior to incision. 
The choice of the type of music was felt to be supported by other studies as 
being most likely to reduce anxiety. Patients in the control group receive routine 
nursing care which included verbal distraction. Anxiety and blood pressure were 
measured pre- and post-operatively. Intra-operative measurements were not 
considered, even though the rationale for the study was that peri-operative 
anxiety could be intensified during the intra-operative phase, as the patient is 
aware of what is happening to them.  
 
Pre-operative anxiety and blood pressure scores in the treatment and control 
groups were analysed using t-test and did not reflect a difference between the 
groups. Other variables were tested using chi-square and not found to be 
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different. The study demonstrated a significantly lower diastolic post-operative 
blood pressure in the experimental group, using t-test (p=.04). Blood pressure 
measurements are reported; however, the relevance of such measurements in 
an investigation of anxiety was not explained. There was a significant decrease 
from pre-operative to post-operative anxiety mean scores in both treatment 
groups with no statistical difference between them. Potential confounding 
variables were considered to be different nurses and surgeons caring for the 
patients and one-way analysis was used to account for that, although no 
differences were found.  
 
The control group was described, as patients who have received verbal 
distraction. It is not clear whether verbal distraction was part of the usual care 
this group of patients would receive, or a second intra-operative intervention, 
making the significance of the results of the study or indeed, the implications for 
practice, unclear. It is also important to note, that anxiety experienced before or 
during a procedure, is likely to subside in any event, once the procedure is over. 
Patients reported high acceptability of listening to music intra-operatively, but it 
did not appear to reduce anxiety following the procedure. Despite the 
acknowledgment of prolonged peri-operative anxiety potentially experienced by 
awake surgical patients, the author has not utilised the opportunity to 
investigate intra-operative anxiety in this group of patients. 
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Intra-operative anxiety was investigated by Moon & Cho (2001a) in patients 
undergoing cataract surgery under regional block. The authors conducted a 
randomised controlled trial to test the effectiveness of handholding as an 
intervention to manage intra-operative anxiety. Cataract surgery is an operation 
commonly carried out whilst the patient is awake and aware of what is 
happening in the operating theatre. The authors argue that awake patients are 
more likely to be anxious during the intra-operative phase. Participants in the 
study were randomised to handholding (n=30) or a no treatment control group 
(n=32) and the effectiveness of the treatment was measured by the patient‟s 
retrospectively reported level of intra-operative anxiety. Intra-operative 
physiological readings and blood hormone levels were also taken. Handholding 
was selected as an intervention, as it was felt that the physical presence of the 
nurse administering the intervention and touch was likely to reduce the patient‟s 
experience of intra-operative anxiety. Touch was described by the authors as a 
non-verbal communication and felt to assist in the reduction of anxiety a patient 
may experience. The intervention was administered during the awake surgical 
procedure and was described as the nurse sitting opposite the eye being 
operated on, grasping the patient‟s hand and placing it by the patient‟s buttock, 
whilst placing the other hand on the patient‟s abdomen. The precise detail of the 
handholding intervention described by the authors is presumably to ensure that 
both the handholding, touch and physical presence elements of the 
experimental condition are clearly defined. Handholding is discussed further as 
an intervention to reduce anxiety (page 156).  
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Patients were only included in the study if they had a VAS anxiety score of more 
than 10 determined at screening. The VAS score of 10 was on a 100mm 
analogue scale indicating a low anxiety score. A rationale for this particular 
inclusion criterion is not identified by the authors and is clearly flawed. It would 
seem that the authors determined significant anxiety to have been dichotomised 
from the second point on an eleven point scale, which is difficult to justify. Pre-
test data screening is only described as being collected in the pre-operative 
phase before handholding. It is, therefore, impossible to determine how 
immediate the time scale was prior to surgery. This time scale would arguably 
affect the intensity of anxiety the patient may experience before surgery took 
place, where patients may be increasingly anxious nearer to the actual time of 
the operation and affect baseline anxiety scores.  
 
Pre-operative and intra-operative anxiety and physiological parameters were 
measured in all subjects, although the intra-operative anxiety score was taken 
retrospectively in the recovery room. Intra-operative anxiety was measured 
using a 4 point Likert scale asking the patient to recall the change in anxiety 
level they experienced compared to their pre-operative anxiety, and whether 
handholding was helpful in reducing anxiety. Although a VAS scale had been 
used to determine pre-operative anxiety, patients were then asked to score their 
intra-operative anxiety on a Likert scale containing four statements describing 
how helpful handholding had been in reducing intra-operative anxiety. The 
failure to use the VAS scale to determine intra-operative anxiety retrospectively, 
which would clearly have been a more reliable method of anxiety measurement, 
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is not explored or justified by the authors. Only 3.3% of subjects rated 
handholding as „not helpful‟ at reducing their anxiety, whereas 73.3% rated the 
intervention as greatly helpful.  Arguably, the Likert scale was lacking in 
sensitivity as a measure as the respondent had one „not helpful‟ option as 
opposed to three „helpful‟ possible responses. The number of patients who 
reported a decrease in anxiety during the operation from their pre-operative 
anxiety was determined using chi square and Fisher‟s exact test as being 
significantly higher in the handholding group, compared with control. For such 
data these tests were incorrect and a repeated measures paradigm should have 
been used. These findings were determined to demonstrate success of the 
handholding intervention. However, the measurement of intra-operative anxiety 
was clearly flawed and not adequately investigated. The authors acknowledged 
that a retrospective rating of anxiety might be less reliable than a 
contemporaneous rating and recommend further study in this area.  
 
The physiological data showed a significant rise in intra-operative diastolic 
blood pressure in the intervention group. The relevance of this finding or the use 
of blood pressure generally as an indicator of anxiety is not discussed. 
Additionally epinephrine, norepinephrine and cortisol levels were all significantly 
increased intra-operatively in the intervention group, suggesting increased 
anxiety, although patient‟s reported reduced anxiety. A possible explanation for 
this offered by the authors is that although subjective anxiety is reduced, the 
surgical stress from the surgery may cause these hormone levels to rise. 
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However, this does not explain the statistically lower levels in the control group, 
who had undergone the same surgical stress.      
   
The authors reported that handholding was effective in reducing intra-operative 
anxiety. Patients reported that handholding was very helpful during the 
operation, although they would have found it even more effective in the pre-
operative phase. This suggests that the subjective feeling of anxiety 
experienced pre-operatively, was potentially more unpleasant than intra-
operatively. It is possible that Intra-operative anxiety reduced once the patient 
had undergone the regional anaesthetic block and the patient was reassured 
that the impending surgery would continue without pain or discomfort. The 
authors reported this finding but did not explore the potential reasons. 
 
Intra-operative anxiety during awake surgery has also been explored by Man et 
al (2003) who conducted a randomised controlled trial to determine the 
effectiveness of intra-operatively watching a video fitted to a pair of spectacles. 
Patients in the study (n=40) were undergoing elective limb surgery, inguinal 
hernia repair and transurethral resection of prostate under regional anaesthesia.  
Patients were randomly assigned to the treatment or control group. Intra-
operative anxiety was measured using a VAS, just after the start of the 
procedure with the spectacles removed from the patient, in order to blind the 
assessor. Although blinding of an investigator will inevitably enhance the 
131 
 
internal validity of the study, arguably removing the intervention from the patient, 
even for a short time, may alter its effect and therefore the results of the study.  
 
Pre- and intra-operative anxiety was also measured using the Chinese version 
of the STAI, the intra-operative measurement being taken retrospectively on 
admission to the recovery room. Patients were asked to reflect on the worst 
level of anxiety during the procedure. The authors point out that a retrospective 
STAI measurement of intra-operative anxiety may be less reliable than one 
taken contemporaneously. A VAS anxiety score was taken intra-operatively at 
the beginning of the procedure, however, this was not repeated at any other 
point during the procedure. This may have been, as it would have meant 
removing the intervention, further disrupting its potential effectiveness.  
 
Mann-Whitney-U test was used to analyse the difference between mean VAS 
scores. Analysis of the data did not reveal a significant difference in intra-
operative anxiety VAS scores between the intervention and control group. 
However, there were significantly lower intra-operative STAI scores in the 
intervention group. A possible explanation for the lack of significance with VAS 
scores was felt by the authors to be because of the inadequate sample size. 
Additionally the authors felt that a numerical scale may not be a reliable 
measure of anxiety expression. However, there are studies reported in the 
literature that demonstrate that a VAS correlates well with STAI as a valid 
anxiety measurement tool (see page 192). Pre- and intra-operative 
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physiological measurements were also taken in the patients studied and 
showed no differences between the groups. The authors felt that this result 
reflected the unreliability of cardiovascular parameters in assessing anxiety. 
 
Patient anxiety related to conscious surgery has also been explored by Mitchell 
(2008, 2009). Mitchell (2008, 2009) undertook a questionnaire survey of 
patients had undergone day surgery under local or regional anaesthesia, in 
order to ascertain what aspects of the surgical event they found anxiety 
provoking. The author also aimed to specifically explore the effect of the peri-
operative environment on patient anxiety. The study was part of a wider hospital 
survey into anxiety relating to the patient‟s general hospital experience. Data 
was extrapolated relating specifically to patients who were planned to have 
awake surgery. The number of patients who returned the questionnaires (n=214) 
demonstrated a response rate of 41%.  
 
Patients who were about to undergo ophthalmic and dental surgery were not 
approached to take part in the study (Mitchell 2008, 2009). The author stated 
the reason for this exclusion as being that patients undergoing these particular 
types of procedures were likely to be more anxious because of the potential for 
loss of vision or altered physical appearance. The rationale for this decision is 
difficult to support as most day case ophthalmic surgery involves cataract 
surgery to restore vision and minor dental surgery arguably has little, if any 
effect on physical appearance. Dental surgery is known to be associated with 
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anxiety and potential poor compliance with treatment (Muglali & Komerik 2008, 
Wolf et al 2003). However, these specific aspects are not explored or 
investigated in a study aimed at ascertaining what aspects of awake surgery are 
anxiety provoking. Although oral and ophthalmic surgical patients were 
excluded from the study, a broad range of other surgical procedures were 
included, all of which have potentially specific issues relating to anxiety during 
awake surgery.  
 
Many of the procedures investigated in the study are likely to have been 
performed under conscious sedation, particularly in orthopaedic surgery. Joint 
replacement is commonly performed under conscious sedation because of the 
use of power tools and potentially anxiety provoking theatre environment (see 
chapter five). The effect of conscious sedation on intra-operative anxiety is not 
acknowledged or investigated by the author, despite potentially involving large 
numbers of subjects in the study. It is difficult to be confident, therefore, that the 
results reported by Mitchell (2008, 2009) reliably demonstrated findings about 
anxiety prevalence or the nature of anxiety experienced by this group of 
patients. The generalisability of the findings is, therefore, also difficult to 
determine.  
 
The questionnaires patients were asked to complete were designed by the 
researcher and involved a range of questions with five potential answers 
arranged as Likert scales. A pilot study was undertaken to test the 
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questionnaire and slight amendments made as a result. Subjects were asked to 
complete the questionnaire retrospectively, one to two days post-operatively 
and return via the post. The questionnaire aimed to determine what specific 
aspects of the patient‟s pre-operative and intra-operative care they were 
anxious about. The author contended that the questionnaire had clear face 
validity in that the items relating to intra-operative anxiety were agreed by 
experts in the field. However, face validity would arguably have been 
strengthened further by testing on awake surgery patients, although it is not 
clear whether the pilot study achieved this. Additionally, it is unclear whether the 
questionnaire was tested for its sensitivity and specificity which would have 
further enhanced face validity of the measure. Moreover, a validated measure 
of anxiety was not used in the survey.  
 
Descriptive statistics were used to examine and report the responses from the 
questionnaires. Factor analysis was undertaken to further scrutinise the data. A 
high proportion of patients reported experiencing a degree of anxiety on the day 
of surgery (n=161) out of the total sample (n=210). However, only a small 
number of the patients reporting some anxiety scored being „very anxious‟ n=16 
or „extremely anxious‟ n=5. The majority of patients reported „little‟ n=101 or „no 
anxiety‟ n=49. The questionnaire was weighted so that subjects had only one 
response to reflect no anxiety; the four remaining responses were an anxiety 
score of some degree. The priming of responders to report anxiety by the 
number of potential responses which describe some level of anxiety meant that 
the level of the measure‟s sensitivity was limited and potentially biased. VAS 
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scale is arguably less biased and more sensitive and has had its characteristics 
tested against validated measures of anxiety (Kindler et al 2000, Elkins 2004). 
Additionally, the five point Likert scale did not demonstrate a reasonable 
threshold or „cut off‟ for anxiety, with only one score as „no anxiety‟. Validated 
measures of anxiety such as the STAI and VAS scales facilitate scoring that 
demonstrate a more realistic threshold for anxiety assessment, and have been 
tested and validated in previous studies (Kindler et al 2000, Elkins 2004). The 
insensitivity of the measure may have potentially under-investigated those who 
scored „little anxiety‟. Subjects may have been reluctant to record a „very 
anxious‟ score, even thought their anxiety experience was subjectively 
unpleasant. Arguably anxiety would be expected on the day of surgery for most 
patients, but how that might impact on the patient‟s outcome or the 
management of such anxiety, is not investigated in the study. Additionally, 
anxiety was investigated globally across the surgical event and not repeatedly 
measured or distinguished between the different segments of the peri-operative 
period, where arguably anxiety may have been illustrated in discreet elevations. 
 
Out of those who reported anxiety on the day of surgery, various reasons were 
cited as a cause. Patients reported that they were anxious about „feeling‟ the 
surgeon (60%), the local being painful (61%) and wearing off before the end of 
surgery (53%) and seeing the surgical incision (47%). Data from the 
questionnaires were grouped into three components described as „anaesthetic 
information provision‟, „intra-operative apprehension‟ and „health control‟. A 
statistically significant positive correlation was found between „anxiety on the 
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day of surgery‟ and „intra-operative apprehension‟ (p<0.001). Regression 
analysis demonstrated that „intra-operative apprehension‟ and „anaesthetic 
information provision‟ were significant predictors of anxiety, the outcome 
variable being anxiety on the day of surgery. Arguably it is to be expected that 
patients who are concerned about awake surgery and the anaesthetic 
procedure will be anxious on the day of surgery. 
 
Patients were reported to have stated in their questionnaire that they would 
have felt calmer if they had had a nurse or anaesthetist explaining what was 
going to happen in a sequential order.  As a result of this, and the components 
described in the factor analysis, the author recommended a variety of 
interventions to manage anxiety associated with awake surgery. Interventions 
described are information provision regarding the anaesthesia prior to the day 
of surgery and a range of distraction and comfort interventions during surgery. 
The author recommended a dedicated nurse to care for the patient during 
surgery, to explain procedures and generally distract them from the 
environment. However, such recommendations were not tested as effective 
interventions in the investigation.  
 
The author contended that the development of a „patient friendly‟ theatre 
environment and effective management of anxiety associated with conscious 
surgery will increase the number of patients „agreeing‟ to surgery under local or 
regional anaesthesia (2008 pg 269). The increase in the use of local 
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anaesthetic techniques has been driven largely to improve patient safety 
(Faccenda & Finucane 2001, Hahnenkamp et al 2004) and is unlikely to be 
easily discouraged by patients simply disagreeing with the procedure. Patients 
are made aware of the benefits and risks of any procedure and are encouraged 
to make an informed choice based on that information. Additionally, 
professionals working in theatre may well argue that awake patients are already 
cared for in a „friendly‟ manner. The professional body for operating theatre 
practitioners the Association for Perioperative Practitioners (AfPP) (2005) 
clearly illustrate the function of the operating theatre professional as „optimising 
a positive patient experience‟ and „providing patient focused quality care‟. 
Theatre professionals seek to determine what is needed in terms of developing 
safe, evidence based practice in the management of such patients. The 
investigation of the prevalence and type of anxiety experienced by awake 
patients and the robust investigation of the most effective interventions, are 
crucial in order to make meaningful recommendations about quality patient care 
delivery. This study does not address these issues and clearly further 
investigation is required. 
 
The frequency of anxiety experienced by awake patients and the effect of the 
theatre environment on such anxiety is further explored in a study undertaken 
by Haugen et al (2009). Haugen et al (2009) undertook a retrospective 
questionnaire survey of plastic (17%), urology (30%) and orthopaedic surgical 
patients (53%) (n=119). These patients had undergone a procedure under local 
or regional anaesthesia up to a week previously, and were investigated in order 
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to explore the anxiety they had experienced intra-operatively.  The intra-
operative period is defined by the authors for the purpose of this study, as the 
time from when the patient arrives in the operating theatre, to the time the 
procedure has finished and the patient goes into the recovery room. Patients 
were approached 0-3 days following their surgery, whilst still in hospital, and 
asked to participate in the study. Face to face contact clearly allows the 
opportunity for explanation and an optimal recruitment rate. However, patients 
who had been discharged prior to the researcher making contact with them 
were lost to the study. 
 
The measures the authors selected for the study were the Hospital Anxiety 
Depression Scale (HADS) and Jakobsen‟s questionnaire. Jakobsen‟s 
questionnaire was developed specifically for the measurement of how 
environmental factors affect patients‟ experiences of pre-operative anxiety. The 
measure consisted of a five point Likert scale (score of 0-4), four points of which 
described some anxiety. The authors purported that the questionnaire 
demonstrated strong face validity as it had been developed in association with a 
group of experienced anaesthetic nurses which, therefore, justified its use for 
their study. However, they also acknowledged that adaptation of the measure 
was required to specifically measure frequency of anxiety in the operating 
theatre, by adding a single item measure asking the patient to recall their level 
of anxiety at five designated points throughout their procedure. These five 
points were, on arrival to the operating theatre, administration of the 
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local/regional anaesthesia, after anaesthetic administration, start of surgery and 
during surgery. 
 
The HADS was also administered as a validated questionnaire, which contained 
seven anxiety items and seven depression items. The authors determined the 
use of such a measure to assess the trait anxiety of participants in order to 
investigate the association between trait and state anxiety, state anxiety being 
measured by Jakobsen‟s questionnaire. Although HADS is a validated 
questionnaire, it is questionable whether it is the measure of choice in the 
investigation of trait anxiety, when other validated measures are available. 
Additionally, the validity and reliability of Jakobsen‟s questionnaire is 
questionable as a measure of state anxiety, not least because it was originally 
designed for use in the anaesthetic room prior to surgery and not intra-
operatively. Spielberger‟s (1983) STAI was specifically designed to measure 
state and trait anxiety and has been used frequently in surgical patients. The 
STAI allows for twenty measures of state and trait anxiety and direct 
comparison between. It is not clear why this was not the measure of choice in 
such a study. 
 
The clinical description of the subjects and procedures involved in the study 
revealed that a considerable number of patients received pre- and intra-
operative opiates and/or sedation in the study.  Out of the whole sample of 119, 
only 19 patients did not receive any intra-operative sedation. The larger number 
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of orthopaedic surgery patients in the sample potentially explains the frequency 
of intra-operative sedation because of the nature of the procedures and the use 
of power tools (see chapters five and seven). Therefore, most of the subjects 
studied, arguably experienced altered awareness of the intra-operative event 
and, therefore, reported a skewed level of anxiety.  
 
Almost half of the patients surveyed (44%) underwent their procedures as 
emergency surgery, performed within 24 hours of admission. Some of these 
emergency patients had prolonged waiting times for their surgery to go ahead, 
as other emergency procedures took clinical priority and may have affected 
their perception of the intra-operative anxiety they experienced. The authors 
reported that there were no statistical differences in anxiety scores between 
emergency and elective patients or between patients that were sedated or not. 
However, the group of patients who were not sedated was a small proportion of 
the whole sample and would arguably have not been enough to detect a 
statistical difference. Moreover, there is no evidence of any analysis of 
differences between procedural groups or sub-groups to fully investigate 
potential differences in anxiety scores. 
 
The frequency of anxiety, determined by Jakobsen‟s questionnaire, was seen to 
be highest at the second measured point, on administration of the anaesthetic 
(35%). Following induction of anaesthesia, the number of patients experiencing 
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anxiety fell to 12% and continued to stay around this frequency throughout the 
rest of the intra-operative period.  
 
The influence of environmental factors is specifically investigated by the authors 
and such factors are defined as time waiting for surgery, sight of technical 
equipment and surgical instruments, alarms from monitors, meeting different 
people in the operating theatre and listening to discussions amongst staff. Data 
was presented as percentages relating to these themes, illustrating that 9% 
percent of patients felt more anxious because of the sight of technical 
equipment, down to 3% of patients feeling more anxious because of hearing 
alarms. What the data does not demonstrate, however, is whether the same 
small percentage of patients experienced anxiety about several environmental 
factors, or whether several patients found individual factors anxiety provoking. 
This level of description arguably is meaningless. Additionally, there may have 
been other factors that affected the anxiety patients experienced but not 
identified. In any event, the numbers are small and the authors do not explore in 
any depth the effect of these factors, only that they made these patients feel 
„more‟ anxious. 
 
The relationship between trait anxiety (determined from the HADS) and state 
anxiety (determined from Jakobsen scores) was explored by the authors. The 
authors reported a small statistically significant correlation between anxiety 
experienced on arrival to the operating theatre and HAD anxiety scores (p= 
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0.047). Additionally, a correlation was seen between general anxiety and the 
anxiety scores seen following induction of anaesthesia (p= 0.071). However 
correlations were not seen at any other anxiety score time point including the 
point of anaesthesia administration where scores of situational anxiety were 
reported to be the highest. Moreover, the investigation of trait anxiety and its 
relationship with state anxiety is arguably weak given the choice of measures 
used. 
 
The frequency of intra-operative anxiety, the potential causes of anxiety in such 
situations and the relationship between state and trait anxiety was investigated 
by the authors, the limitations of which are described above. The authors 
concluded from the study, that anxiety experienced by patients prior to surgery 
should be identified and nursing interventions implemented. These conclusions 
are made despite the reported low frequency of intra-operative anxiety and poor 
description of potential reasons contributing to the anxiety experienced by such 
patients. Moreover there is no suggestion or recommendation of the type of 
intervention that would be effective in such circumstances. It can be concluded, 
therefore, that the investigation of intra-operative anxiety during awake surgery 
in the study undertaken by Haugen et al (2009) is limited and requires further 
investigation.   
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Summary 
Peri-operative anxiety is suggested as being particularly prolonged in patients 
undergoing procedures under local or regional anaesthesia, as they are awake 
and aware of the whole surgical episode. There is limited investigation of the 
specific anxiety patients experience intra-operatively during awake procedures, 
the frequency of such anxiety and the implications for health care professionals 
caring for awake patients in the operating theatre. Anxiety is clearly associated 
with awake invasive and operative procedures, with potential effect on recovery 
and outcome, supporting the rationale for further study in the management of 
intra-operative anxiety. The following section explores several interventions that 
may be used for the management of peri-operative anxiety.  
 
4.6 Interventions 
Various interventions have been described in the management of anxiety 
generally and more specifically for anxiety associated with surgery. The key 
anxiety management interventions are introduced below, with particular 
emphasis on the management of anxiety experienced by patients undergoing 
surgical procedures. These are particularly relevant to consider in the current 
investigation in terms of their clinical applicability and effectiveness in the 
management of intra-operative anxiety. 
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4.6.1 Relaxation 
Muscular tension, its connection with anxiety and autonomic arousal and the 
background to relaxation therapy as an anxiety management technique, has 
been discussed earlier (page 30). The following studies investigate relaxation 
interventions in the management of anxiety associated with surgery and are, 
therefore, relevant to the focal review of the literature and the current 
investigation.  
 
4.6.1.1 Relaxation interventions in surgery and interventional procedures.   
Good (1995) discussed the potential effectiveness of relaxation for patients 
required to mobilise for the first time following abdominal surgery. Early 
mobilisation is vital for patients following surgery as it prevents post-operative 
complications. However, if a patient is in pain, they will find it more difficult to 
mobilise. Moreover, they may be reluctant to cough, leading to retention of 
secretions and chest infections. Good (1995) postulated that relaxation 
techniques are easy to instruct a patient to carry out and as an adjuvant therapy 
to analgesia, are effective in the management of pain. Various relaxation 
techniques can be developed to best suit the environment they are to be tested 
in (1995) 
 
Good et al (2000) undertook a study investigating the use of relaxation and 
music to reduce post-operative pain.  A large number (n=468) of abdominal 
surgery participants were involved in the study which compared the 
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effectiveness of music and relaxation and a combination of both, with a control. 
This study built on previous work undertaken by the authors on interventions to 
manage post-surgical pain. Good et al (2000) were particularly interested in the 
point in time post-operatively, where the intervention was most effective, as pain 
could be heightened immediately post-operatively and then again when the 
patient was expected to mobilise.  The relaxation intervention used in the study 
was a jaw relaxing technique, where the lower jaw was allowed to drop, relaxing 
the tongue and lips, whilst breathing slowly and stopping thinking. The music 
intervention was a choice from five different sedative types of music that the 
patient would find most relaxing. Patients in the control group had a short 
informal discussion and post-operatively received no treatment. Participants 
were recruited as a convenience sample at their pre-admission visit and taught 
their intervention technique. Techniques were practiced by the patient and 
reinforced by the nurse researcher. A scoring technique was used by the 
researcher to indicate the patient‟s mastery of the technique. However, the 
authors did not make it clear what action was taken if patients did not score well 
in the technique or what the potential implications were to the success of the 
intervention.  
 
A significant proportion of the study participants were then lost to post-operative 
data collection (39%) for various reasons. Pain was measured using two VAS 
scales to determine the sensation and distress components of pain. Patients 
were asked to measure sensation and distress at various points post-
operatively, whilst resting, undertaking activity and before and after ambulation.  
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Participants in the intervention groups listened to their treatment tape during 
these data collection points. Resting scores were used as pre-test and post-
mobilisation as post-test measures. These measures were found to correlate 
and subsequently used as covariates. Multivariate analysis of the covariates 
was used to compare scores throughout the post-operative period. Pearson 
product moment correlation was used to assess potentially confounding 
covariates. Variables included previous experience of relaxation techniques; 
belief in the effectiveness of the technique, and the amount of opiates used 
during the intervention and were found not to correlate with sensation or 
distress of pain. Although post-operative analgesia uptake is discussed as a 
variable, this data is not analysed or presented to support the pain reduction 
findings. Patients in all the intervention groups reported significant reduction in 
pain and distress at all points of data collection, when compared with controls. 
Pain significantly reduced from the first to second day post-operatively for all 
intervention participants. However, reduction in pain scores was less effectively 
reduced during the mobilisation period, which could have been expected due to 
the discomfort caused by physical effort following surgery.  
 
The utility and effectiveness of each element of the interventions was explored 
by the authors. Patients were asked to retrospectively report whether the 
relaxation or music interventions had been used as a distraction or purely 
relaxation technique. The majority of patients (65%) used each intervention in 
both ways, whilst the remainder felt they served as either a distraction or 
relaxation only. The concept of relaxation techniques serving as a distraction is 
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discussed earlier (chapter two). The use of distraction as an intervention in itself 
is discussed later in the chapter (page 159).  
 
Roykulchareon & Good (2004) conducted a further study investigating the effect 
of relaxation on post-operative pain in patients (n=102) undergoing abdominal 
surgery. Additionally in this study, state anxiety was measured before surgery 
and following the relaxation intervention. Pain was measured as sensation and 
distress of pain as in the previous study (Good et al 2000). Opioid uptake was 
measured post-operatively. The authors felt that abdominal surgery was more 
likely to cause pain post-operatively because of the proximity of the diaphragm 
and position of nerves in the abdominal area. Clearly various types of surgery 
will result in the sensation of pain post-operatively, particularly the more major 
and complex.  
 
Orem‟s model of self care was used as a conceptual framework for the study. A 
rationale for this was that where patients can be engaged in self-care, there is a 
sense of self control for the patient which may enhance their psychological well 
being. The authors refer to three of Orem‟s self care requirements specifically, 
namely; unrelieved symptoms, promotion of comfort and the regulation of 
harmful effects of medical care, as justification for the investigation of relaxation 
efficacy in relieving pain and anxiety. Patients undertaking relaxation may, in 
the author‟s view, moderate the potential negative effects of surgery and have 
some control over their own comfort. Additionally, where patients are more self-
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caring, there is also the potential for a reduction in nursing care as an expensive 
resource.   
 
The relaxation intervention developed for use in the study was based on 
Benson‟s technique in that it involved a systematic process of relaxing muscles 
in the body, but did not include the focus on breathing or use of a repeated word. 
The authors do not state why their relaxation technique differed in this way only 
that Benson had described in detail the need to concentrate on relaxing muscle 
groups by concentrating on each one in sequence. Patients in the study listened 
to an audiotape detailing the relaxation instructions, before surgery to practice 
the technique and then listened again following their first experience of 
ambulation following surgery. As in the previous study (Good et al 2000), 
participants were observed for their attentiveness when listening to the tape and 
mastery when practising the technique. The researchers made judgments about 
whether patients appeared to be relaxing effectively by their physical 
appearance and quietness. All were deemed to have mastered the technique 
based on these observations, although clearly, this is a subjective and 
potentially biased view.  
 
Acceptability to patients and their subjective view of how effective the 
intervention was does not appear to have been tested. The authors report, 
however, that patients found relaxation helpful. The intervention was tested 
against a control group, where patients were asked to lie in bed quietly for 15 
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minutes, which was the same length of time as the relaxation intervention. State 
and trait anxiety were measured before surgery using Spielberger STAI and 
state anxiety only was measured again at the same time as post-operative pain 
measurements were taken, following first ambulation.  Pre-test scores of pain 
sensation and distress were measured immediately following participants‟ first 
ambulation after surgery, as they were recovering from the period of ambulation. 
The intervention was then administered at this point and post-test scores were 
taken following the intervention, or same amount of time in the control group.  
 
Pre-test pain sensation and distress scores were analysed as covariates and t-
test revealed that these scores were the same in both intervention and control 
groups as they returned to resting following their first post-operative mobilisation. 
Post-test pain remained severe in the control group, but reduced in severity 
following relaxation. Pre-test distress of pain correlated positively to post-test 
scores, however, sensation scores did not. Therefore, pre-test sensation was 
analysed as a covariate. Pearson correlations demonstrated a significant 
positive correlation between pre-test pain sensation and post-test pain 
sensation (r=0.21 P<0.05) and distress (r=0.24 P<0.05). Pre-test of pain 
distress was significantly positively correlated to post-test distress (r=0.33 
P<0.01), but not sensation. Pre-test pain sensation was then analysed as a 
covariate using ANCOVA and revealed that patients in the relaxation group had 
significantly less post-test pain sensation and distress. Additionally, treatment 
efficacy appeared to be determined by pre-test pain scores, in that the greater 
the experience of pain sensation prior to relaxation, the greater the treatment 
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effect. This was further explored by using linear regression which revealed that 
effect of treatment was indeed greater in those patients who experienced more 
pain prior to the intervention being administered. State anxiety scores were 
taken at one point post-test and not found to be significantly different between 
groups. Good et al (2000) and Roykulcharoen & Good (2004) recommend 
relaxation as an easily administered and effective technique in reducing post-
operative pain. However, anxiety was not found to be reduced by the 
intervention.  
 
The effectiveness of relaxation on pre- and post-operative anxiety has also 
been studied in patients undergoing hysterectomy (Poolsawat et al 2003). 
Anxiety was felt to be prevalent in this group of patients because of the 
perceived alteration to body image and femininity. The authors maintained that 
heightened anxiety and emotional disruption, affects the cognitive ability of the 
individual, resulting in physiological problems. The authors claim that 
physiological problems in such cases could potentially lead to wound infection 
and delayed healing. The link between transitional state anxiety, emotional 
disruption and wound healing is, however, a tenuous and questionable one, 
which is not well justified or supported.  
 
Poolsawat et al (2003) felt that peri-operative nurses were well placed to reduce 
the anxiety experienced by these patients. A learnt relaxation technique was 
offered by the authors as an alternative to the anxiety reduction techniques 
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traditionally undertaken by the nurse in the operating theatre. Unfortunately, the 
alternative techniques referred to are not discussed, with the consequence that 
we are unable to consider either the likely efficacy of such alternatives or how 
far they differed conceptually and practically from relaxation. Benson‟s 
relaxation technique was chosen as the intervention for this randomised 
controlled trial involving 89 patients, as it was felt to be based on meditation 
methods participants in the study would be familiar and comfortable with. In 
addition, Benson‟s technique was short and easy to learn, making it suitable for 
pre-operative relaxation.  
 
Patients randomised into the relaxation group were introduced to the technique, 
via an audiotape, the day before surgery on the ward. Relaxation was initiated 
and practiced with the curtains around the bed and the researcher sat beside 
the patient. The patient was then asked to practice the technique again at very 
specific points in time over the subsequent pre- and post-operative period. 
Anxiety scores were measured pre- and post-operatively using the Hospital 
Anxiety and Depression Scale. The intervention scores were compared with 
those of a control group. One of the variables considered when analysing the 
results was the patient‟s familiarity with meditation, which was found to be 
equally distributed between the groups using Chi square. The effectiveness of 
relaxation in patients familiar with meditation was not analysed separately even 
though it was felt to be an important factor in the study. Pre-operatively, mean 
anxiety scores in the control group were found to be lower, despite 
randomisation. ANCOVA was used to analyse these scores as a covariate and 
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the effect thus accounted for in analysis of the data. Pre- and post-operative 
anxiety scores were then compared using ANCOVA and found to be 
significantly reduced in the treatment group, increasingly so over time.  
 
The intervention protocol required the patient to undertake the relaxation 
technique several times on the day before and day of surgery. The opportunity 
for repeated practice would not always be possible with surgical patients, where 
many are admitted on the same day as surgery, leaving a limited amount of 
time for pre-operative preparation generally. The authors felt that relaxation 
training should be incorporated where possible, into the routine pre-operative 
information hysterectomy patients receive. Clearly a significant investment of 
time and an appropriate environment would be required to do this. 
 
Relaxation was tested as an intervention in a group of patients (n=63) felt to be 
potentially anxious awaiting their endoscopy procedure. Salmore and Nelson 
(2000) observed that patients arriving for an outpatient gastro-intestinal 
endoscopy had elevated blood pressure and heart rate, which they felt was as a 
result of anticipatory anxiety. These baseline results, which may have been 
artificially elevated as a result of anxiety, were then used in comparison with 
physiological signs taken during the procedure. This may, therefore, affect the 
appropriateness of clinical intervention during the procedure as assumptions 
about the readings were skewed. They decided to investigate the effect of 
music and relaxation on anxiety in patients undergoing the procedure for the 
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first time. Patients who had undergone the procedure before were excluded 
from the study as this was felt to have a potential effect on anxiety. However, it 
is not made clear what this effect could be or any attempt made to analyse such 
patients as a sub group. Patients undergoing this procedure are sedated which 
is known to alleviate anxiety (Kimberger et al 2007, Wolf et at 2003). However, 
conscious sedation carries a risk where it becomes more profound, 
unconscious sedation requiring close monitoring of the patient. Hence the need 
for an accurate picture of the patient‟s physiological status and the justification 
for the study. Blood pressure and heart rate were deemed to be the dependent 
variable as the only measure of anxiety.  Physiological indicators as a measure 
of anxiety, however, are questionable (see page 168) and their relevance 
needed to be more adequately justified. Furthermore, sedation is known to 
affect blood pressure differently in each individual and is, therefore an 
increasingly unreliable measure of intra-procedural anxiety in this particular 
group of patients. 
 
The study aimed to answer several questions relating to blood pressure 
readings, in addition to testing the effect of relaxation, music and guided 
imagery on pain. The title of the paper would lead the reader to believe that 
anxiety was the primary outcome measure, however, subjective anxiety was not 
measured. Patients were randomly allocated to a relaxation/music/imagery 
group intervention or control group. The detail of the control group is not 
described and one can only assume that participants in this group did not 
receive any other intervention. The relaxation technique developed for the study 
154 
 
was based on Zahourik (1988) which involved muscle softening and deep 
breathing, whilst being encouraged to imagine pleasant circumstances. All 
participants were visited at home prior to their endoscopy, where instruction on 
the relaxation technique was given and baseline measures taken. Physiological 
readings were then taken at various points during the procedure. Patients in the 
study were further allocated and analysed as small sub groups depending on 
the specific procedure they were having. The authors‟ rationale for this 
procedural sub group analysis was that colonic procedures involve irrigation 
which may affect the patient haemo-dynamically and give altered physiological 
readings. Additionally, colonoscopy was known to be associated with greater 
discomfort which would also potentially affect the patient‟s physiological picture 
due to the associated autonomic arousal.  The findings from these groups 
involving small numbers of patients, however, are difficult to interpret and make 
generalisation very limited. Subjective anxiety was not measured and although 
pain is identified as an outcome measure, there is no analysis of pain score in 
either group.   
 
A paired t-test was used to compare home and admission blood pressure 
readings and found not to be different in any of the groups. Therefore, 
measures taken in the patient‟s home were deemed to be valid baseline 
measures. The difference between groups on baseline, intra-procedural and 
discharge blood pressure was explored using ANOVA. Patients in the control 
group undergoing Oesophagoscopy (n=15) displayed significantly higher 
diastolic blood pressure readings (p=0.0210). Analysis of heart rate was 
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explored in the same way using ANOVA and reported by the authors as a 
significant difference in heart rate between groups (p=0.0288). The authors 
report that the oesohpagoscopy group also displayed significantly increased 
heart rate compared to patients in other groups. However, this finding is 
reported only as a mean score and not as a statistically significant result. 
Additionally it is not clear from how the findings are presented by the authors, at 
what point in the patients treatment these significantly raised readings occurred. 
MANOVA was then used to compare blood pressure and heart rate readings 
from all the groups across time. When treatment and control groups were 
combined from all sub groups, the authors report a significant reduction in 
diastolic blood pressure in the treatment groups (p=0.016). Again, however, at 
what point in time this reduction was seen is not stated and the clinical 
relevance of these reported findings are difficult to determine.  Importantly, the 
authors do not appear to have undertaken a power calculation to determine a 
sample of adequate size to detect differences between groups. Therefore, 
significant differences reported may be a type II error.  
 
Suppositions are made from these readings that control patients are more 
anxious than those in the treatment group. Physiological reasons for this 
particular group of patients experiencing these fluctuations are not explored. 
The effect of sedation, for example, is variable on how it affects patients 
physiologically and known to cause fluctuations in blood pressure. The effect of 
a relaxation intervention on blood pressure is, therefore, difficult to account for. 
Additionally, patients in the intervention group received a home visit from the 
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nurse researcher, which may have contributed to a perceived reduction in 
anxiety. 
 
4.6.2 Handholding 
Handholding describes the action of a person holding another‟s hand. In 
healthcare, handholding, or physical touch, is an intervention that can be 
employed when a patient is undergoing an uncomfortable or painful procedure. 
The purpose of handholding can be perceived in a number of ways and is 
generally viewed by the health care worker as reassuring, calming or a 
distraction from the stressful stimuli the patient is experiencing (Moon & Cho 
2001a,b). Handholding is often associated with verbal conversation, which can 
again be engaged in with the purpose of reassuring and/or distracting the 
patient.  The Compact Oxford English Dictionary defines the noun handholding 
as “strong personal support and reassurance, especially to alleviate tension and 
anxiety” (Dictionary link 2003), which echoes the perceived therapeutic value 
many health care professionals would see as the purpose of such an action.  
 
Moon & Cho (2001a, 2001b) discuss handholding in the peri-operative setting 
and describe it as a simple nursing intervention, in the form of intentional touch. 
The value of handholding, in their view, is underestimated in healthcare, in 
particular the potential for handholding to reduce anxiety in surgical patients. 
Moon & Cho (2001a) go on to discuss that holding the hand of someone you 
know and have faith in may have a different effect from holding the hand of a 
157 
 
stranger. However, handholding, in their view, is an undemanding intervention 
to undertake and nurses in particular are well placed to perform it. The 
therapeutic elements of handholding suggested by Moon & Cho (2001a) are the 
soothing effect of handholding giving the patient an enhanced perception of 
security. Moreover, the presence of the nurse giving attention to the patient is in 
itself an intervention. In a study carried out by Moon & Cho (2001b), 
handholding was very specifically described as the intervention being 
investigated in comparison to routine care, in terms of the actions required of 
the nurse administering the intervention.  It was not possible in this particular 
study to supplement handholding with verbal conversation, as cataract patients 
are required to lie still during their intra-ocular procedure and not speak. The 
additional element of verbal conversation could be viewed as a distraction in 
itself (McGreevy-Steelman 1990, Kweekeboom 2003) and, therefore, a potential 
anxiety management technique by assisting the patient to redirect their focus 
away from the stressful event. The combined elements of touch, the presence 
of the nurse giving attention, and a distraction technique such as conversation, 
would arguably provide powerful and effective anxiety management intervention.  
 
The concept of physical touch in nursing is explored in a literature review 
undertaken by Routasalo (1999). Physical touch may well have some 
therapeutic properties but it is not its primary purpose and is distinct from the 
term „therapeutic touch‟ which is described elsewhere in this chapter (page 163). 
Routasalo (1999) considers touch to be an integral part of the relationship 
between the nurse and the patient. Touch can be described as a physical action 
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or can be described as „being touched‟ or emotionally affected. In either case, 
the author contended that touch plays an important role in supplementing verbal 
communication.  
 
Routasalo (1999) goes further to describe touch as being necessary or non-
necessary. Necessary touch was defined as being deliberate or functional and 
associated with helping patients with activities of daily living such as helping 
them to sit up in a chair. Non-necessary touch was defined as more affective, 
spontaneous touch which may occur during verbal interaction rather than when 
a physical nursing action is taking place. The author commented on a number 
of studies relating to touch in healthcare, describing studies that had focused on 
how patients perceived touch and on its effect.  The way in which a patient 
experiences touch is determined by a number of individual and other factors.  
Touch may be viewed as intrusive and personal, and not be welcomed by some 
patients. The touching style of the nurse will also be determined by a number of 
factors specific to the nurse individual.  Routasalo (1999) also notes that factors 
such as gender and age may effect how touch is administered and received.  
 
Therapeutic touch differs from physical touch in that it does not involve physical 
contact and is a distinct intervention. Therapeutic touch has been developed as 
a nursing intervention, as it was felt to fit well with key characteristics of nursing, 
such as nurturing and the specialised use of hands (Meehan 1998). Therapeutic 
touch was developed from observations of laying-on of hands within religious 
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settings. The aim of the intervention is to manipulate energy fields within the 
individual to promote healing and well being and is not carried out within a 
religious context. However Meehan (1998) points out that the existence of a 
human energy field is impossible to scientifically establish. The administration of 
therapeutic touch is carried out by the nurse who first „centres‟ herself by 
focusing on her healing energy and the intention of healing the patient. The 
nurse moves her hands one to two inches above the patient, tuning into the 
patient‟s condition, picking up sensory cues such as warmth, heaviness or 
vibration. Perceived imbalances are then redistributed using the hands and the 
use of projected images from the nurse. This technique has been taught as part 
of the nursing curriculum in the United States, although scepticism and the lack 
of scientific evidence, has made it a far less common nursing intervention in 
modern NHS practice. It is worthy of note that there have not been any studies 
undertaken to investigate the value of therapeutic touch in the management of 
peri-operative anxiety.  
 
4.6.3 Distraction 
Distraction is a technique used in various treatment settings to divert the 
patient‟s attention away from an anxiety provoking event, in the attempt to make 
the event more acceptable and tolerable. Distraction is often used as an 
adjuvant to, or can be viewed as an element of, other anxiety reducing 
interventions. Handholding may be accompanied by verbal communication. 
Verbal interaction could serve as a distraction in that patients engaging in 
conversation may unconsciously concentrate on what is being said, rather than 
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the procedure they are undergoing (Moon & Cho 2001b). Distraction is 
described by Kwekkeboom (2003) as a purposeful focusing of attention away 
from an unpleasant stimulus. Distraction in this sense could be achieved by 
mental activities such as counting or reading, or focusing on more pleasant 
stimuli or imagery. Once distraction in this way has been achieved, the 
individual will pay less attention to the unpleasant event and therefore 
potentially perceive less anxiety or pain.  
 
Jacobsen (2006) undertook a randomised controlled trial of a range of cognitive 
behavioural interventions to reduce the pain associated with insertion of intra-
venous lines. Cognitive behavioural interventions (CBIs) are described by the 
author as non-pharmological interventions, principally aimed at providing a 
stimulus that fights for attention with the noxious stimulus, therefore, reducing 
the effect of the noxious stimulus. The author goes on to suggest that CBIs 
induce a sense of control for the subject, which also has the potential to reduce 
the effect of the stimuli.  Furthermore, the author suggests that patients should 
be allowed to choose the CBI of their choice, to further enhance their sense of 
control and effect potency. The interventions tested in the study were music, 
looking through a kaleidoscope and guided imagery. All were intended to 
provide a distraction from the pain of the cannula insertion. Jacobson (2006) 
reported that none of the interventions tested were effective in reducing pain 
intensity or distress. The authors refer to previous studies where intensity and 
distress are described as the two distinct components of pain that can be 
affected differently by various stimuli and interventions. Acceptability of the 
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interventions to patients was also measured using a five point Likert scale, 
asking patients to rate “how much they liked receiving the intervention” (2006 
page 1041). However, despite the fact that the tested interventions did not 
reduce pain intensity or distress, the author recommended their use as patients 
reported high acceptability of the interventions. Patient acceptability alone is 
difficult to justify recommendation of interventions that have potential cost 
implications and are time consuming. 
 
Several distraction techniques were described by Simmons et al (2004), 
employed with the objective of diverting the patient‟s attention away from an 
unpleasant procedure. The techniques were sensory based, where mental effort 
of the patient was not required and were potentially appealing to patients. 
Massage, slow breathing and verbal coaching were the techniques employed in 
this particular study, although no recommendations are made as to which was 
the most effective distraction method. 
 
A distraction technique during awake orthopaedic surgery has been undertaken 
in a hospital in Scotland, where patients were able to watch a DVD during the 
operation (Pace 2010). A television was mounted above the patient for them to 
watch a DVD which they could choose from a range provided by the department. 
The patient would then wear headphones and view the film throughout their 
procedure. Dr Pace (2010) reported that patients evaluated the described 
distraction technique well, and in his view, has been successful in that less 
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regional anaesthesia procedures required conversion to general anaesthesia, 
as a result of the patient becoming distressed and uncomfortable during their 
surgery.  
 
In addition, it has also been reported that whilst undergoing awake brain 
surgery to treat a hand tremor, a well known musician was asked to play his 
banjo during the procedure, to test the success of the treatment (BBC News 
2008). The banjo playing was primarily intended for the surgeon to assess the 
extent of the hand tremor indicating the correct area of the brain was being 
operated on. However, the musician reported afterwards that it helped to focus 
his mind on the aim of the surgery, therefore, serving as a useful distraction 
from a frightening experience.  
 
4.6.4 Music 
Music may be viewed as a type of distraction, however, it could be argued that 
listening to music has a therapeutic value of its own (Kwekkeboom 2003). Music 
can have an affective dimension by influencing mood or emotion, or by inducing 
a relaxed state (Kwekkeboom 2003). The role of music generally and the 
potential effect on the induction of mood states has been explored in various 
studies (McGreevy-Steelman 1990, Kweekeboom 2003, Momose et al 2004).  
The choice of music is important in terms of its use as an intervention to reduce 
anxiety. Calm music may be more likely to induce a less anxious state, whereas 
stimulating music may have the opposite effect. McGreevy-Steelman (1990) 
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selected tranquil music, characterised by a regular rhythm and harmony, to 
investigate as an anxiety reducing intervention, as this was felt to be more likely 
to have an effect on state anxiety. Patients, however, were asked to choose 
from a range of music within this category as it was felt that music the patient 
was happy with, was again, more likely to have a positive effect. Music can be 
used therapeutically as a way of influencing an individual‟s psychological and 
physiological state by the alignment of body rhythms. Arslan et al (2008) claim 
that this effect on body rhythms decreases sympathetic arousal and, therefore, 
induces a relaxation response. However, there is little scientific evidence to 
support this theory.  
 
Momose et al (2004) examined the effects of different types of music on mood, 
as it was felt that music affects physiological, psychological and spiritual well 
being. Participants in the study were described only as healthy students, with no 
further detail given about their circumstances or the setting of the experiment, 
which could arguably have determined mood induction conditions.  The authors 
claim that relaxing music was the only type listened to that had the desired 
effect. Pleasant and sad music had little effect, although only eight individuals 
took part in the study, limiting the value of the findings. 
 
4.6.5 Anxiolysis 
Patients who are about to undergo a surgical procedure, may receive anxiolysis 
as a pre-medication. Pre-medication has been used far less frequently over 
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recent years, as the post-operative sedative effect is felt to cause potential 
problems with recovery and to delay discharge. This has become more 
pertinent where the effective use of hospital beds has become increasingly 
essential (Smith & Pittaway 2005). The review undertaken by Smith & Pittaway 
(2005) revealed that patients who had received pre-medication generally 
reported satisfaction with it as an effective management of their pre-operative 
anxiety.  
 
Caumo et al (2002) explored the effect of pre-operative anxiolysis on the 
experience of post-operative pain, as the authors felt that pre-operative anxiety 
was an indicator for greater post-operative pain. The hypothesis of the study 
was that a reduction in anxiety would result in a reduction in post-operative pain. 
Patients who were planned to undergo total abdominal hysterectomy were the 
subjects under investigation. The authors do not discuss the rationale for 
investigation of this particular group of patients as opposed to another. The 
authors determined the main outcome measure of the study as post-operative 
pain assessed with a VAS pain score, and by the amount of analgesia delivered 
via a patient controlled analgesia system. Participants were randomly allocated 
to a treatment group of Diazepam 10mg (n=56) or a placebo control (n=56).  
 
Anxiety was measured pre-operatively on the ward the day before surgery and 
post-operatively 6 and 24 hours following surgery.  Anxiety scores were not 
found to be significantly different between groups or across time using unpaired 
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t-test to explore parametric data between groups. Chi square and Mann-
Whitney U-tests were used to examine non-parametric data. Post-operative 
pain scores using the same tests, however, were found to be different in the 
treatment group, in that they were significantly higher (p=0.00). Post-operative 
analgesic uptake was reported to be the same in both groups, which is 
confounding given that pain scores were reported as higher in the treatment 
group. It is reasonable to expect that where greater pain is experienced, patient 
controlled analgesia systems would record more frequent administration of 
analgesia. This particular finding although acknowledged, is not explored by the 
authors. 
 
Higher post-operative pain scores in the intervention group were not consistent 
with the hypothesised finding of a reduction in anxiety resulting in reduced pain 
scores. The authors offer a potential explanation for this finding to be the result 
of the antagonistic effects of benzodiazepines on opioid uptake and the 
prolonged effect of diazepam. However, pre-operative anxiety scores were 
measured the day before surgery, not following the administration of the 
anxyolitic intervention immediately prior to surgery. Therefore the effect of 
anxyiolitic medication was assumed in the diazepam group rather than tested. 
For that reason, the subsequent null hypothesis reported by the authors is 
debatable.  Additionally, the authors reported that the interaction between time 
and trait and state anxiety significantly affected pain level (p= 0.02 and p= 0.03 
respectively) in both intervention and control groups. The authors postulated 
that a possible explanation for this finding was that there was a link between 
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trait anxiety and lower pain thresholds and that those who experience high 
anxiety levels are more susceptible and sensitive to stimuli. This contention is 
felt by the authors to be supported by previous studies investigating the 
association between anxiety and pain. However, the relationship between state 
and trait anxiety and pain threshold was not tested as part of the study 
undertaken by Caumo et al (2002).  
 
The effectiveness of midazolam on pre-operative anxiety and post-operative 
nausea was explored by Bauer et al (2004). Midazolam was felt to be an ideal 
anxiolytic drug in patients having day case surgery, as it has a short half-life, 
reducing the potential for post-operative sedation problems. Patients reported 
high satisfaction with midazolam and would have recommended their pre-
medication to a friend. However, half of the placebo group receiving a saline 
placebo would have also recommended their treatment (compared to 85% of 
patients in the treatment group). The additional effect of reduced post-operative 
nausea following midazolam is reported by the authors although the fewer 
numbers of patients reporting nausea following anxiolysis did not reach 
statistical significance.  
 
4.6.6 Aromatherapy 
Aromatherapy was defined by Muzzarelli et al (2006) as the therapeutic use of 
oils, inducing a physiological effect through the sense of smell and was 
investigated in reducing pre-procedural anxiety associated with gastro-intestinal 
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endoscopy. However, this assertion of physiological effect is not justified by the 
authors. Aromatherapy is recognised as a complementary therapy, but is rarely 
used in acute clinical care settings. Muzzarelli et al (2006) felt that 
aromatherapy was a potentially effective intervention to manage anxiety in 
these patients and was worthy of study as there was little evidence in this field 
generated by robust study design. The essential oil selected for the study was 
lavender, as it had been evaluated in previous studies for its anxiety reduction 
effects. Patients inhaled the oil for 5 minutes before their procedure, or a 
placebo.  
 
Patients in both groups reported high levels of anxiety before their procedure 
and these were not significantly reduced by the intervention. The authors felt 
that the findings of the study were affected by environmental factors such as the 
lack of quiet space to undertake the intervention. However, both interventions 
were administered in the same treatment conditions and reflected the real world 
situation that such patients would be in, prior to their procedure. Interventions, 
however effective, that involve significant changes to the patients care pathway, 
will be challenging to implement and maintain in practice. 
 
Summary 
Various interventions have been investigated for their effectiveness in the 
management of anxiety experienced as a result of invasive procedures and 
surgery.  
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As well as being associated with personality and trait characteristics, anxiety is 
also related to physiological symptoms resulting from autonomic arousal. The 
physiological manifestation of anxiety is discussed in the next section. 
 
4.7 Physiological indicators of anxiety 
Green (1994) studied the relationship between biology and behaviour and 
explained the association between the individual‟s perception of stress and their 
physiological response to it. The autonomic nervous system commands 
physiological regulation, particularly in relation to arousal (Green 1994). 
Physiological symptoms of autonomic arousal are raised heart rate, raised 
blood pressure, sweating, and all prepare the body for action in response to 
threat (Green 1994). Therefore, investigative studies of anxiety often involve 
investigation of related physiological symptoms.  
 
The effect of anxiety on physiological arousal was the subject of a study 
undertaken by Wilken et al (1999). The aim of the study was to test the authors‟ 
newly developed six-system model of anxiety. The six elements included in the 
model were physiological, behavioural, cognitive, affective, trait and state 
components of anxiety. Individuals who exhibited high trait anxiety were 
expected to show greater autonomic arousal to stressful stimuli within the 
experimental conditions. A large number of undergraduate students (n=795) 
were screened using the STAI trait scale, in order to select a small group (n=26) 
of high and a small group (n=26) of low anxious subjects. A cut off score was 
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determined for low and high anxious responders, although a rationale is not 
offered for these seemingly arbitrary scores. Additionally, it is not clear how 
such a small, potentially unrepresentative sample, was arrived at from a 
disproportionally large population. 
 
Recruited subjects were then subject to stimulus conditions which entailed four 
tasks involving stress conditions and a non-stress control. Each stress condition 
within the tasks aimed to test the different elements of anxiety. For example, the 
affective component of anxiety was tested by the sound of someone crying and 
then screaming and was considered to be a non-mediation task. The cognitive 
component was tested by a series of short stories with stressful content and 
was considered to be a mediation task. The act of mediation was felt to 
potentially induce further stress as the act of mediation alone was arguably 
stressful. In the control conditions, the task elements were the same with the 
stressful elements removed. All conditions were administered in a sound proof 
compartment. High and low anxious subjects were evenly and randomly 
distributed between condition and control groups. Subjective state anxiety was 
measured before the test and after each element of the test using a Likert scale. 
Electrodermal activity was measured as the subjects‟ physiological response to 
anxiety, at several points during the tests. However, baseline measures of 
electrodermal activity were not taken. No other physiological tests were carried 
out, even though autonomic arousal is known to affect heart rate and blood 
pressure readings (Green 1994). Electrodermal activity (measured as skin 
conductance) was seen to be significantly increased in the stress conditions, 
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with virtually no change in the non-stress conditions. Subjects who had low trait 
anxiety displayed the same electrodermal activity in both the stress and non-
stress conditions. Subjects were then grouped according to their state anxiety 
score and analysed for electrodermal activity. This demonstrated that the stress 
conditions produced less activity in those who had a high trait anxiety as 
opposed to low trait anxiety. Subject self reported anxiety scores were 
significantly higher in all of the stress related conditions, following MANOVA 
analysis. 
 
The authors report that the results of the study demonstrated an unexpected 
finding in that highly anxious individuals demonstrated less electrodermal 
activity in the cognitive stressful conditions. The authors felt that this was 
explained by trait anxiety acting as a protection against stressful situations 
during thought provoking conditions. However, baseline measures were not 
taken and, therefore, the authors cannot account for a potential ceiling effect of 
higher baseline scores in the high trait anxious individuals. Low anxious 
subjects reported more elevated levels of anxiety in the high stress condition. 
The authors postulate that this is because low anxious individuals normally 
experience less anxiety and are, therefore, further below their stress threshold 
and able to experience greater augmentation in anxiety levels. However, in the 
affective stressful conditions, the findings were more consistent with what would 
be expected in that highly anxious individuals, in these particular situations, 
experienced raised levels of subjective anxiety. The authors concluded that 
171 
 
background anxiety is associated with blunted autonomic arousal in relation to 
cognitive activity, but not with the affective anxiety component.   
 
Physiological arousal and its relationship with depression and anxiety disorders 
has been studied by Joiner et al (1999). The purpose of the study was to 
determine the validity of the concept of physiological hyperarousal as an 
association of anxiety disorders. Autonomic hyperarousal may be considered as 
a discrete aspect of anxiety or a characteristic of anxiety disorders (Joiner et al 
1999). The study involved large numbers of participants and recruited from 
three groups of individuals. There were two separate groups of psychotherapy 
outpatients (n=844) and (n=1,000), a group of air force cadets (n=796) and 
undergraduate students (n= 284). All participants were asked to complete the 
Beck Anxiety Inventory (BAI). Some of the items within the 21 item scale were 
excluded from analysis as they did not specifically relate to physiological 
arousal. Items removed from the analysis that were felt to not indicate 
hyperarousal were items such as „fear of losing control‟ and „fear of dying‟. 
Items that remained in the questionnaire made direct reference to a 
physiological feeling, for example „feeling hot‟, wobbliness in the legs‟. Although 
these remaining items indicate the experience of a physiological symptom, it is 
arguable whether these items actually indicate autonomic hyperarousal, or may 
be in response to environmental factors such as room temperature or as 
manifestations of other physical conditions. The effectiveness of these items as 
indicators of hyperarousal, would depend on the level at which they were 
reported and described. Further items relating to physical symptoms were then 
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removed as they did not appear to fit into the analysis model as true indicators 
of arousal. This left 6 items from the questionnaire. Although the study 
population was a large and potentially representative sample, the measure used 
to determine autonomic arousal was a short self report of subjective feelings 
associated with anxiety. The reliability of the measure is, therefore, 
questionable.  
 
The psychotherapy out patients were additionally studied for the association 
between anxiety and psychiatric diagnosis, based on the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-lll-R). The data from these 
participants were analysed using confirmatory factor analysis, with a view to 
addressing several issues relating to the association between hyperarousal and 
anxiety. Physiological hyperarousal was found to be associated more strongly 
with panic disorder than generalised anxiety disorders. Anxiety was reported in 
this group as a response to hyperarousal symptoms such as palpitations or 
shortness of breath. The authors conclude that autonomic hyperarousal is an 
important anxiety related variable, but does not incorporate all somatic anxiety 
symptoms. 
 
Panic disorder and its related physiological symptoms have been studied by 
Mussgay & Ruddel (2004). Patients suffering from panic disorder experience a 
range of disturbing physical symptoms, including tachycardia, palpitations and 
chest pain. The association of these symptoms with cardiac physiology and 
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disease pattern was the rational for the study. Mussgay & Ruddel (2004) aimed 
to explore whether autonomic dysfunction is a relatively stable inherited state, 
or as a result of panic disorder. Subjects in the study were psychology patients 
who had been diagnosed with panic disorder, or agoraphobia with and without 
panic attacks. All subjects were deemed to be one group of anxiety patients. 
However, some of these patients did not suffer from panic attacks, which was 
the primary area of investigation. The subjects who did not suffer from panic 
attacks were not analysed separately as potential covariates.  
 
Complete data sets were only achieved in 38 subjects, although 60 were 
originally recruited. Participants were tested immediately following recruitment 
and just before discharge from hospital. During their hospital stay, all subjects 
had taken part in a rehabilitation and behaviour therapy programme. The test 
subjects underwent was listening to a sequence of anxiety related word pairs 
intermittently interspersed with startle noises. Anxiety was measured after the 
test using STAI state anxiety questionnaire and two VAS scales. One VAS 
scale aimed to assess the subjective experience of anxiety during the test and 
the other was to rate the similarity of the test anxiety with their usual anxiety 
episodes. Pre-discharge measures were also taken of how successful patients 
reported their treatment had been. Physiological measures were taken prior to 
tests as a baseline and during the tests of heart function, blood pressure and 
electrodermal activity. Baroreflex sensitivity was specifically measured as this 
was deemed by the authors to be an indicator of autonomic cardio-vascular 
regulation.   This particular measure resulted in two distinct groups of patients 
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who had high sensitivity and those who had low sensitivity. The patients with 
low sensitivity demonstrated higher body mass index and this was analysed as 
a covariant. However, all other variables were equal between groups.  
 
Data were analysed using ANOVA for group comparisons. There were no 
evident changes in reactivity between groups in all measures apart from 
baroreflex sensitivity. Levels of sensitivity were seen to be much lower than 
expected in the anxious patients studied. A further post-hoc analysis was 
undertaken and only patients who had demonstrated constant regulation 
between the tests were included to ensure that other cardiovascular anomalies 
were accounted for. Pearson product moment correlation of the value baroreflex 
sensitivity measures and demonstrated a test-retest reliability of r=.57. 
Additionally, a control group, having previously not been included, were then 
subjected to the same tests. The control group were recruited from hospital staff, 
their friends and relatives.  Sensitivity in the healthy controls was seen to be 
much higher. A small percentage of anxious subjects had a baroreflex reading 
lower than that generally considered to represent an increased risk of mortality.  
The authors concluded that autonomic function was significantly lower in 
anxious patients, demonstrated by baroreflex sensitivity. The authors postulate 
that a potential reason for this may be that anxious subjects may have adapted 
their way of life in order to avoid anxiety provoking conditions and the 
subsequent sympathetic arousal.  However, the study involved small numbers 
of anxious patients and an even smaller proportion of those suffered the panic 
attacks central to the area of investigation. The findings from this study 
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potentially demonstrate the significance of physiological measures in the 
assessment of situational anxiety in individuals who suffer from pervasive 
anxiety conditions.   
 
The association between personality and heart disease has been debated by 
Steptoe & Malloy (2007) in a review of the relevant literature. The authors 
discuss the emergence of the notion of the association between coronary heart 
disease (CHD) and personality type, in particular type A personality, described 
as „hostility, impatience, competiveness and dominance‟  (2007 page 783) as a 
predictor of CHD. Various studies have linked such personality dispositions to 
cardiovascular morbidity and mortality. The authors contended, however, that 
the evidence emerging from the studies reviewed, clearly suggests that the 
depression rather than anxiety was not only a predictor of CHD but was also a 
determinant of morbidity and other quality of life outcomes following acute 
cardiac events. 
 
The authors specifically explore the relationship between type D personality and 
CHD. Type D personality is described by the authors as the distressed 
personality type associated with depression and perceived social isolation and 
has been investigated predominantly with regard to its association with cardiac 
disease. The authors contended that individuals with this type of personality 
were less likely to seek clinical advice because of their social reticence and, 
therefore, be more likely to suffer adverse cardiac events and outcomes.  The 
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authors discussed whether type D personality is in fact a distinct personality 
type, or a response to illness, given that it has been discussed in the literature 
almost exclusively in relation to cardiac disease. 
 
The effect of personality type on blood pressure was investigated by Van 
Egeren & Sparrow (1990). The authors wanted to explore whether individuals 
who were more likely to demonstrate autonomic arousal in response to stressful 
situations, were more at risk of cardiovascular disease. The authors studied 
groups of individuals (n=107) who were either type „A‟ or type „B‟ personalities 
and monitored their blood pressure (BP) readings during several daily activities. 
The authors describe type „A‟ as the personality type that is more likely to 
demonstrate greater behavioural response reflected in their BP reading.  
 
The authors discuss the difficulty with BP readings being used an indicator of a 
stress response. Readings taken when a subject is at rest are often used as a 
baseline. Then stimulation readings are taken in experimental conditions and 
used to demonstrate effect. The authors argue that even when resting, subjects 
may be worried about the experiment, or indeed any number of other things. 
This could, therefore, „contaminate‟ the baseline reading and not be a true 
reflection of non-stimulated physiological state. For the purpose of their study, 
therefore, the authors monitored participants‟ BP using an ambulatory monitor 
over a 24 hour period. The aim of this was to reduce the potential effect and, 
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therefore, stress of the test. Additionally, as BP was monitored during sleep, 
these readings were seen to be potentially accurate baseline measures.   
 
Subjects were recruited from university staff and students and were not 
included in the study if they were not normotensive, or on any medication that 
may affect their BP. Again, this was to ensure measurements of BP reactivity 
from baseline to response were as accurate as possible. Personality type was 
assessed by undertaking a semi-structured interview with participants. Type „A‟ 
and type „B‟ types were evenly distributed between gender. The test involved 
frequent measurements of BP during the day and night and a participant diary. 
The ambulatory BP machine was programmed to take readings every 30 
minutes during the day and every hour at night. During the day, subjects were 
asked to complete a diary of activity they were undertaking and their mood 
immediately after each reading. The experiment was clearly invasive and time 
consuming for the subjects involved. Not surprisingly, some subjects were lost 
as they were unable to complete the experiment. 
 
BP readings were amended for what were considered to be artefacts. This 
judgment was made by examining readings that appeared to not fit the 
individual‟s pattern, by considering before and after readings, concurrent activity 
and gender. Where they were felt to be outside that pattern, readings were 
removed from the analysis. The rationale for this decision is absent. It is 
particularly difficult to grasp the significance of gender on BP readings and why 
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this would influence the removal of a particular reading from the analysis. Mean 
BP values were analysed from various daily activities, such as being at work, 
eating, smoking and drinking caffeinated or non-caffeinated beverages. 
Smoking and caffeinated drinking activity readings were analysed as covariates 
and compared with the other readings. Presumably, the decision to analyse 
these particular activities was related to their potential to have a physiological 
effect on the individual and, therefore, their BP reading. However, this is not 
clarified by the authors. Similarly, mean sleeping BP values were determined. In 
the analysis of the data, baseline BP readings were determined from the initial 
resting BP readings taken from the individual‟s first introduction to the 
ambulatory machine in the laboratory. This is despite the authors‟ discussion 
about the potential contamination of resting BPs in experimental conditions. The 
effect of behavioural response on BP was adjusted for sleeping BP readings by 
analysis of covariance. The authors acknowledge, however, that this may have 
been inaccurate or incomplete, rendering the results unreliable.  
 
Type „A‟ personality was found to display higher levels of diastolic BP in most 
activities. Systolic BP was only higher, however, in this group when drinking 
alcohol. During sleep, readings were similar in both groups. The hypothesis that 
type „A‟ individuals would demonstrate greater autonomic response to daily 
activities was not proven. However, the study demonstrated many of the 
methodological problems in the use of physiological measures to determine 
stress response. 
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The manifestation of anxiety in physiological response is further studied by De 
Jong et al (2004). De Jong et al undertook a study of anxiety assessment in 
cardiac patients as the authors felt that anxiety in this group of patients was 
associated with poor outcome and recovery. The authors question the 
measurement of heart rate and blood pressure as indicators of anxiety, as 
opposed to the patient‟s own self report of anxiety. They argue that failure to 
successfully recognise anxiety may put cardiac patients at risk. De Jong et al 
(2004) undertook a study involving cardiac patients with chronic heart failure 
(HF) (n=32) and myocardial infarction (MI) (n=54), along with a group of healthy 
subjects (n=31). The investigation involved data from two separate studies. The 
first study investigated anxiety in MI patients and the second study investigated 
the effectiveness of biofeedback relaxation in heart failure patients compared to 
healthy individuals. MI patients were investigated for their anxiety during acute 
admissions on the hospital ward. The heart failure patients as well as healthy 
individuals taking part in the study evaluating a biofeedback relaxation 
intervention were investigated in an outpatient setting. Little procedural or 
methodological detail is given about each study. It is unclear how healthy 
individuals were accessed and approached for inclusion into the study. Healthy 
subjects were deemed eligible to take part in the study if they had an absence 
of coronary heart disease or other major illnesses. They may have, however, 
been undiagnosed hypertensives not receiving any medication. In addition, 
these patients could potentially have been patients suffering from anxiety, 
precipitating their involvement in a relaxation intervention study. For that reason, 
therefore, this group of subjects were arguably not a typical healthy control in a 
study about anxiety.   
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State anxiety was measured using a subscale of the Brief System Inventory. 
The authors justify this measurement tool as reliable and valid to use in acutely 
ill patients. Blood pressure was measured using an automated machine and 
heart rate was measured by manual pulse taking. Heart rate can be reliably 
monitored by the same machine and it is not clear why a manual method was 
chosen. Measurements were taken in acute MI patients at some point within the 
first 3 days of admission. In all the other patients studied, measures were taken 
before the relaxation session in an outpatient setting. In all situations, measures 
were taken at only one point, which did not allow comparison over time. Self 
reported anxiety levels were high in all subjects studied. High was determined 
as a score above that determined by the Brief System Inventory as the norm. 
These high scores were also reflected in the healthy subjects studied. Subjects 
were then further divided into high and low anxiety scores, based on the median 
divide. Heart rate and blood pressure readings were not significantly different 
between each of these sub groups. Correlational analysis was undertaken 
between the anxiety scores, heart rate and blood pressure readings. This 
revealed that higher anxiety was associated with lower systolic blood pressure 
in healthy individuals and those who had had an acute MI.  
 
As mentioned earlier, however, it is not clear what the background was to the 
individuals deemed healthy and makes the interpretation of this particular 
finding difficult. Additionally, the acute MI group of patients studied were 
investigated during an acute admission, and were arguably likely to have been 
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receiving cardiovascular treatment, which may have affected the results. The 
authors concluded that heart rate and blood pressure measures are not reliable 
indicators of anxiety in cardiac patients or the healthy individuals described in 
the study. Generalisability of the findings, however, was clearly limited even 
within the population of cardiac patients because of the small numbers studied.  
 
Summary 
Anxiety and response to a stressful situation are associated with autonomic 
arousal. This response is activated to prepare the body for action to avert or 
fight the threat. Physiological measures may, therefore, be utilised as indicators 
of anxiety. However, several factors may influence the reliability and validity of 
physiological readings such as heart rate and blood pressure. The study of 
physiological indicators of anxiety should, therefore, be undertaken with caution 
and not as a substitute for self reported anxiety assessment. Personality type 
and anxiety disorder have also been studied in terms of their effect on physical 
response to anxiety.  The following section explores the utility and reliability of 
various physiological indicators of anxiety as well as subjective self report 
methods of measuring anxiety. 
 
4.8 Measurement of anxiety 
The measurement of anxiety in clinical situations has been discussed 
historically as being difficult to achieve, as anxiety conditions can be described 
by several behavioural words and phrases making it difficult to measure 
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accurately (Buss et al 1955). The study by De Jong et al (2004) from the 
previous section refers to the need for anxiety assessment to be undertaken 
using a valid and sensitive tool specifically designed for the purpose. Self report 
measures of anxiety are arguably more likely to give an accurate assessment of 
the subjective anxiety the individual is experiencing (De Jong et al 2004). 
Additionally, failure to measure anxiety successfully may have disastrous 
consequences, particularly cardiac patients where anxiety is associated with 
increased morbidity and mortality (De Jong et al 2004).  
 
4.8.1 Physiological measurement of anxiety 
Various physiological measures have been reported in the previous section as 
potential indicators of anxiety. Physiological symptoms form part of the 
diagnostic process of psychiatric conditions and are integral in the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-III-R; American Psychiatric 
Association) (Fredrikson 1991).  Turpin (1991) discussed the variety of methods 
historically utilised as measures of anxiety in a range of anxiety conditions. 
However, Turpin (1991) stressed the point that no single measure had been 
determined as the key method of choice in the measurement of anxiety. He 
postulated that the nature of the anxiety condition may determine the nature of 
the anxiety assessment. He argued that even within specific phobic disorders, 
physiological indicators may be different. For example, social phobics may 
present with greater electrodermal activity and animal phobics may manifest 
greater cardiovascular activity associated with avoidance and the desire to flee. 
This focus on the nature and characteristics of anxiety may determine the 
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choice of physiological assessment (Turpin (1991). Additionally, the 
physiological measure of choice may be determined by pragmatic factors. 
Turpin (1991) contended that relatively simple measures such as heart rate and 
respiration may be more practical to implement than invasive measures such as 
electro-encephalography.  
 
Turpin (1991) also discussed the environment in which such physiological 
measures are taken. Laboratory conditions, he argued, give limited approach 
for the evaluation of physiological indicators. Investigation of anxiety in real 
world settings, in the author‟s view, allows for potentially more valid and 
accurate assessment of anxiety, particularly with the advent of ambulatory 
assessment technology. Moreover, he contended that physiological assessment 
instruments may be viewed as unbiased and objective. However, Turpin (1991) 
highlighted the need for careful consideration of the environment and other 
factors when undertaking physiological assessment.  Individual characteristics 
of subjects such as age, gender and general health may affect readings, as well 
as extrinsic variables such as room temperature and unavoidable distractions. 
The consistency of these factors would be difficult to achieve during 
experimental conditions and need careful consideration when developing an 
experimental protocol (Turpin 1991).  
 
The assessment of anxiety using physiological measures has also been 
explored by Martin (1961). Martin discussed the concept of arousal and how it is 
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differentiated from an expected state of activation to a more intense state 
usually associated with anxiety. Therefore, the measurement of autonomic 
arousal indicators is a potentially reliable assessment of anxiety. Martin (1961) 
reviewed several studies where physiological measures of anxiety were 
reported. The studies reviewed described several indicators including the 
assessment of cardiovascular activity, palmar conductance and sweat, muscle 
tension, and less well reported methods such as salivary output, hand tremors, 
head movements and sedation threshold. The author indicated that anxious 
individuals may present a pattern of chronic elevations in physiological 
measures during normal states and, therefore, diminished lability in response to 
a threatening situation. In one study described by Martin (1961), heart rate 
appeared to be a greater indicator of fear as opposed to anger and diastolic 
blood pressure a greater indicator of anger rather than fear. The author 
concluded that physiological measures used to clinically assess anxiety 
between groups illustrated poor intercorrelations between measure changes. 
Generalisation of the findings from such studies, in the author‟s view, therefore, 
was not possible.  
 
Physiological measures of heart rate and blood pressure are frequently used to 
assess cardiovascular activity associated with autonomic arousal in response to 
an anxiety provoking situation (Turpin 1991, Martin 1961). The investigation of 
anxiety in subjects within a clinical setting allows for readily available access to 
cardiac monitoring and recording of such data. Other physiological measures 
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described in investigations of anxiety are electrodermal activity, palmar sweat 
readings and cortisol levels and are discussed below. 
 
4.8.1.2 Electrodermal activity 
Electrodermal activity is typically measured as deviations in skin conductance 
and has been reported as a physiological indicator of psychological conditions 
(Ohman & Hultman 1998). Skin conductance is commonly measured using 
electrodes attached to the hand and has been adopted as a physiological 
measure of anxiety in several studies (Muglali et al 2008, Mussgay & Ruddel 
2004, Wilken et al 1999). Ohman & Hultman (1998) reported that skin 
conductance indicated sympathetic nervous system activity and was sensitive 
to psychological influences. The physiology of skin conductance was described 
by the authors as a „gateway to consciousness‟ (pg 228), in that it determines 
what stimuli will become the concentration of conscious thought. This theory is 
described by the authors as an „orienting response‟ (pg 228) whereby skin 
conductance reflects the processing of information. Ohman & Hultman (1998) 
undertook a study of schizophrenic patients in order to test the hypothesis 
developing from previous studies, that this group of patients were poor 
responders indicated by their diminished skin conductance activity.  
 
Naveteur et al (2005) also investigated electrodermal activity and the influence 
of anxiety on electrodermal responses to distractors. The authors undertook a 
study investigating female Biology and Sociology students (n=33) selected form 
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a university in France, and how they responded to undertaking tasks whilst 
being distracted. It is not explained by the authors why only females were 
selected for the experiment, or this particular group of students. Participants 
were divided into low and high trait individuals, determined by a cut off point 
based on a self analysis questionnaire developed by Cattell (1957 cited by 
Naveteur et al 2005). The trait form of the later and validated STAI was not 
used in the investigation.  
 
Participants were asked to undertake a visual search of words task at a 
computer, whilst auditory and visual distractions were introduced through 
headphones and on the computer screen. Words used as distractions consisted 
of negative words such as „cancer‟ and neutral words such as „wardrobe‟. 
Control conditions were considered as the periods of time where there were no 
distracters introduced. State anxiety during the test was measured 
retrospectively, although the state anxiety measure is not described.  
Electrodermal activity was also measured as an indicator of anxiety during the 
test. The authors reported that electrodermal activity was high in low trait 
anxiety individuals and conversely low in high trait anxiety individuals. The 
authors contended that this was due to an inhibitory coping process developed 
by highly anxious individuals. However, the investigation involved small 
numbers of specific students who were all female and, consequently, not 
representative of the general population of highly anxious individuals. Therefore, 
the authors‟ contention that electrodermal activity is a potentially reliable 
indicator of low versus high trait anxiety is of clearly limited value.     
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Cattell (1972) discussed the relationship between anxiety and autonomic 
arousal and the physiological measures that may be utilised to determine state 
anxiety. The author suggested that electrodermal activity (as well as sweat 
measures) had been carelessly identified as anxiety measures. Physiological 
indicators of state anxiety, in the author‟s view, should be clearly defined as a 
sensitive measure of state anxiety and have a strong association with 
autonomic activity.  
 
4.8.1.3  Palmar sweat 
Palmar sweat has been used as a physiological indicator of anxiety for many 
years and was explored as a method of assessing anxiety and other emotional 
states by Ferreira & Winter (1963).  Ferreira & Winter (1963) discuss the early 
work of Kuno (1934 cited by Ferreira & Winter 1963) who studied human 
perspiration and noted that palmar sweat revealed the existence of certain 
psychological states. Other areas of the body‟s sweat activity were also noted to 
be associated with tension and anxiety, namely the axillae, forehead, feet and 
pubic areas. The authors describe this as „mental sweat‟ as opposed to „thermal 
sweat‟ (pg 377).  
 
Ferreira & Winter (1963) discuss the development of sweat measurement 
technology from staining the skin surface to taking sweat prints from the hand 
and fingers on chemically treated paper. The preparation of the skin and paper 
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in order to take a reading of sweat is described as a complex procedure, 
requiring a reasonable level of skill and judgement.  The authors explore some 
of the potential variables associated with palmar sweat readings. Age is a 
variable in that sweat gland activity was thought to decrease with age. The 
dominance of right or left hand was thought to be a potential variable in that 
previous studies had shown that the dominant side sweats more than the other. 
Other variables such as room temperature, the time taken to obtain a print and 
the diet and smoking habits of the subject are discussed by the authors. The 
authors tested some of these variables in experimental conditions. They 
concluded that a sweat asymmetry may indeed be apparent in individuals and 
suggest repeated measures from different parts of the hands and fingers. They 
also concluded that the equipment and technique used in such assessments 
needed to be standardised and consistent to reduce the potential effect of 
confounding variables. 
 
Palmar sweat has also been investigated as anxiety measure in a study by 
Haywood and Spielberger (1966). The aim of the study was to investigate the 
association between high and low trait anxiety and autonomic arousal under 
experimental conditions in college students (n=61). Trait anxiety was assessed 
using the Taylor Manifest Anxiety scale. State anxiety was measured as palmar 
sweat and was hypothesised to be the same in high and low trait anxiety 
individuals in the absence of a stressful stimulus. In addition it was thought that 
where a stressful stimulus was introduced, palmar sweat would increase in all 
subjects, with greater elevations seen in the high anxiety group.  
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The apparatus used to measure palmar sweat involved fingerprint technology. 
Sweat prints were taken prior to the experiment and then again a few minutes 
later after being given instructions to complete a sentence construction task. 
Comparison between these two measures aimed to assess the subjects 
adapted level of arousal. Subjects then undertook the sentence construction 
task and a final sweat measure was taken. Palmar sweat readings were higher 
at all measurement points in high anxious subjects than low. However, a decline 
in sweat was seen between the first two readings in both high and low trait 
anxiety subjects, although the decline was greater in low anxious subjects. The 
second reading was felt by the authors to represent an autonomic adaptation 
period as it was felt to follow a relatively simple instruction and less stressful 
point of the experiment.  
 
This, therefore, contradicted their hypothesis that sweat readings would be the 
same for high and low anxious subjects, in the absence of a stressful stimulus. 
They concluded that the less than expected downward trend of sweat from first 
to second reading was due to the stress of the instruction delivery being more 
arousing than anticipated. The authors concluded that high anxious subjects do 
present higher palmar sweat readings than low anxious counterparts and that 
sweat is a sensitive indicator of anxiety in situational stressful conditions. 
However, the authors do not explore the potential affect that physiological 
conditions such as sweat gland activity, and peripheral vascular disease or 
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environmental conditions may have on the accuracy and validity of such 
readings. 
 
4.8.1.4 Cortisol  
The increased physiological arousal experienced in anxious patients is 
associated with an increase in circulating levels of cortisol (Pearson 2005). 
Cortisol levels have, therefore, been measured as an indicator of physiological 
and psychological stress experienced during surgery (Pearson et al 2005, De 
Bruin et al 2001, Moon & Cho 2001a, Manyande et al 1992, Salmon & Kaufman 
1990). Surgery is known to affect the endocrine response due to the physical 
trauma of surgery (Manyande et al 1992). Additionally, it has been argued that 
these affects may be mediated by the pre-operative state anxiety experienced 
by the individual undergoing surgery (Pearson et al 2005, De Bruin et al 2001, 
Manyande et al 1992). However, although cortisol levels were expected to 
correlate positively with anxiety in these studies, in fact a negative correlation 
was demonstrated (see page 92).   Moon & Cho (2001a) also reported a 
paradoxical cortisol finding in that subjects in the intervention group who 
reported reduced anxiety levels intra-operatively, had significantly higher 
cortisol levels (see page  127). 
 
The value of cortisol measurement in the investigation of peri-operative anxiety 
is, therefore, uncertain.     
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4.8.2 Self Report Measures 
Anxiety assessment involves a range of self report measures that allow an 
individual to rate or score the subjective level of anxiety they are experiencing 
during a particular moment in time. These measures typically comprise of a 
scale that permits the individual to choose a number or statement that best 
reflects the level of anxiety they are experiencing and can be completed at the 
time of the event or retrospectively. The aim of such measures is to sensitively 
and accurately measure state anxiety commonly, although the more persistent 
characteristic of trait anxiety can also be assessed using such measures. 
     
4.8.2.1 Subjective Units of Discomfort 
Various scales involving incremental scores can be utilised to determine an 
individuals‟ experience and can be broadly categorised as Subjective Units of 
Discomfort Scales (SUDS). The use of SUDS is common in the assessment of 
anxiety and usually consists of an incremental analogue scale to allow the 
subject to score how they feel at a particular moment in time (Coles & Heimberg 
1999, Hayes et al 2007). Coles & Heimberg (1999) used SUDS ratings to 
determine how anxious patients were during behavioural therapy sessions, 
specifically social phobia exposure. The SUDS used in the experiment was a 
hundred point scale, allowing the individual a broad range to score their 
discomfort pre, during and post therapy sessions. Subjects were instructed how 
to use the scale before sessions and encouraged to think of examples at four 
equal score points across the scale. The use of SUDS was also encouraged 
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during daily life situations so that subjects were very practiced in using the scale 
prior to the experiment. 
 
 A similar study was carried out by Hayes et al (2007) using the same scale in 
the same way for patients undergoing exposure therapy for their phobia. On this 
occasion SUDS were completed many times during the test in order to assess 
the subjective anxiety experienced as a result of exposure. SUDS can be 
adapted to measure other emotions relating to discomfort and distress and are 
a tool often used by psychologists and other clinicians in the assessment of 
anxiety (Coles & Heimberg 1999). 
 
4.8.2.2 Visual Analogue Scales 
Visual Analogue Scales (VAS) are frequently used to measure patients‟ 
subjective experience of anxiety and pain (Kindler et al 2000, Elkin et al 2004, 
LaMontagne et al 2003, Simmons et al 2004).  Analogue scales are designed in 
the same way as SUDS, in that they allow for incremental scoring for a 
subjective feeling.  Scores of anxiety usually range on a scale from 0 (no 
anxiety), to 10 (extreme anxiety). 
 
Kindler et al (2000) explored the effectiveness of a VAS in measuring pre-
operative anxiety and concerns about general anaesthesia. The purpose of the 
study was to compare different methods of measuring anxiety in a large sample 
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of patients awaiting surgery (n=685). Patients studied were admitted to hospital 
for a wide range of surgical procedures. Anxiety was assessed in all subjects on 
the evening before their planned surgery. This was felt to be the most typical 
time for pre-operative anxiety to occur. However, no evidence is offered to 
support this theory and arguably incorrect as pre-operative anxiety immediately 
prior to the procedure it is likely to be particularly intense. Additionally, this 
research design would not be replicable in contemporary NHS elective surgical 
wards in the United Kingdom, as same day admissions and day surgery 
accounts for most elective surgical work. Patients in the study were asked to 
complete a series of questionnaires including several VAS scales and a 
modified version of the state anxiety questionnaire of the STAI. The VAS scales 
aimed to determine various aspects of pre-operative anxiety and fear of 
anaesthesia and surgery. The questionnaire pack also asked the patient to 
evaluate the effectiveness of the anaesthetist‟s pre-operative visit. 
 
The VAS was felt by the authors to yield data appropriate for parametric 
analysis and would reduce the likelihood of type l error. Student‟s t-test was 
used to determine differences in VAS scores in two groups and analysis of 
variance in more groups. Pearson correlation coefficient was used to examine 
the correlation between VAS and STAI and they were found to correlate well. 
The VAS scales measuring fear of surgery and anaesthesia correlated 
particularly significantly with STAI scores. The authors postulated that a STAI 
mean score of 35 was generally considered to be the normative point as 
determined by Spielberger (1983). A score of 45 or above was determined to 
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indicate high anxiety based on previous studies where STAI had been used to 
examine anxiety pre-operatively. Factor analysis was used to identify some 
distinct aspects of pre-operative anxiety to further test the validity of the VAS in 
comparison with STAI. Ten anxiety variables were determined and used as 
correlation coefficients. These distinct aspects of pre-operative anxiety related 
to specific fears the patient may experience, for example „fear of the unknown‟, 
fear of not waking up‟.  
 
The authors claim that this test further demonstrated the validity of the VAS in 
determining pre-operative anxiety. However, the exact nature of how this test 
strengthened the correlation between VAS and STAI is not clear. Interestingly, 
the data revealed that patients, who sought more information about their 
surgery and anaesthesia, demonstrated significantly more pre-operative anxiety. 
This particular finding demonstrates a further potential association between 
personality and anxiety prevalence, in that neurotic personality trait is 
associated with planning and the need to be aware of what happens next 
(Eysenck 1991).   
 
The validity of a VAS in the measurement of anxiety was also studied by Barker 
et al (2003). The efficacy of animal-assisted therapy on anxiety, fear and 
depression prior to Electro-Convulsive Therapy (ECT), was measured using 
VAS scales.  The validity of the VAS was then tested by comparing with VAS 
scales completed by the nurse caring for the study participant. The study 
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involved a small number of patients (n=35) patients about to undergo ECT. ECT 
therapy was felt by the authors to be associated with fear and anxiety, which 
could potentially lead to treatment avoidance. Patients in the study were 
allocated to the animal therapy intervention group, or an alternative condition of 
reading magazines. Allocation to intervention was determined by alternative day 
of admission and not random allocation, allowing the possible introduction of 
bias into the study. Both conditions were administered prior to the ECT therapy 
session, although the exact point when this occurred is not stated. Timing of 
data collection may arguably have affected the level of anxiety subjects were 
experiencing, as the time of ECT treatment approached them.  
 
The animal therapy was a 15 minute exposure to a trained dog managed by a 
handler. The alternative condition was the same time span of magazine reading. 
Subjects were asked to complete a VAS prior to and following the conditions to 
score their subjective level of anxiety, fear and depression. Acceptability of the 
animal therapy intervention was also measured and evaluated well. Nurses 
were asked to complete the same VAS based on their assessment of the 
patient from their interactions on the day of treatment. Nurses were blind to the 
purpose of the assessment, which strengthened the internal validity of the study. 
However, VAS scales were potentially not completed at the same time as 
patients completed VAS, limiting the validity of nurse-patient comparisons.  
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Correlations between nurse-patient scores were carried out using Pearson 
correlation coefficient, as were correlations between pre- and post-test scores.  
Variables were not equal between groups (in that subjects were predominantly 
female), arguably as a result of the small sample size. This variable was not 
analysed as a covariant or acknowledged as a potential confounding variable. 
The results showed a significant correlation between nurse and patient pre-test 
scores and the authors claim this supports the validity of VAS in the 
measurement of anxiety. However, there were clearly limitations to this as a 
result of when VAS scales were completed. Moreover, validity of a subjective 
anxiety report instrument would arguably be better tested with other patient self 
report instruments.  A significant reduction in fear was demonstrated following 
intervention, although not anxiety or depression.  
 
4.8.2.3 STAI 
The Speilberger State Trait Anxiety Inventory (STAI) is generally seen as the 
gold standard for the assessment of both state and trait anxiety, and has been 
used for many years and been repeatedly tested for validity and reliability 
(Elkins et al 2004, Kindler et al 2000, Muzzarelli et al 2006, Lee et al 2003, Astin 
et al 2005, Benotsch et al 2000, McCarthy et al 2004). The STAI is divided into 
two distinct forms each consisting of 20 statements to measure state and trait 
anxiety; Y1 and Y2. The state anxiety measure (Y1) requires the subject to 
report how they feel at the time of response to the question. The trait anxiety 
measure (Y2) asks the subject to report how they feel about things generally. 
Although the first scale asks subjects to assess how they feel „right now‟, the 
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form can be used to retrospectively to determine state anxiety from a previous 
experience (Spielberger 1983).  
 
Summary 
The assessment of anxiety in clinical situations can be achieved using several 
methods. The importance of accurate assessment of anxiety is essential in 
order to plan effective management strategies and enhance patient outcome. 
There are various techniques available to assess subjects‟ subjective reports of 
anxiety. VAS scales have been tested as valid tools of anxiety measurement 
and compare well with STAI, which is largely used in studies investigating 
anxiety as the gold standard of anxiety assessment. 
 
4.9 Memory and recall of anxiety 
It has been suggested earlier that personality type can affect memory recall 
(Rusting 1999). Rusting (1999) felt that neurotic individuals were more likely to 
retrieve memories that were negative and extraverts were more likely to 
remember positively.  The retrieval of stressful event memory is an important 
issue to explore in the context of the current study, where patients are asked to 
retrospectively rate their peri-operative anxiety. 
 
Pedez (2003) undertook a study to compare the accuracy of event memory and 
autobiographical memory following the terrorist attacks on the USA of 
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September 11th 2001. The author used the occurrence of this national tragedy 
to investigate how stressful events endure in memory and how emotion affects 
the way in which the memory is stored and remembered. Only a few weeks 
following the disaster, a large sample (n=569) of college students from New 
York, California and Hawaii were approached a recruited to the study. Students 
from each of the three geographical areas were studied for their event memory 
and autobiographical memory of the events of September 11th.  
 
Autobiographical memory was defined as the individuals‟ personal story relating 
to the event. It was expected that living closer to where the events unfolded 
would affect event memory. Additionally, it was expected that being more 
involved in the stressful event would mean that it would be remembered in more 
detail and accuracy. The author hypothesised that the New York students were 
more likely to remember the event detail as opposed to autobiographical detail, 
as the event was more immediately threatening to them. Study participants 
further away from the event were more likely to remember their personal 
account of the incident as they were further removed from the actual event. 
 
Participants were asked to complete a questionnaire seven weeks following the 
tragedy. Approval for the study was sought immediately following the tragic 
events on September 11th and the study executed as soon as approval was 
given. The author justifies the swiftness and potential intrusive nature of the 
study, as the opportunity to study stressful event memory on such a scale rarely 
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emerges. The questionnaire was designed in three sections and aimed to probe 
autobiographical memory by inviting free recall of the events of the day which 
contributed to the autobiographical memory data and event memory. 
Additionally, distress experienced by subjects related to the event was 
measured. Autobiographical memory could not be scored for accuracy as it was 
a personal account of the incident. Items were, therefore coded using a scoring 
system for the level of detail submitted.  
 
The findings supported the assumption that the New York students were more 
engaged with the event and a higher proportion of these participants knew of 
people actually involved in the attack. New York students did indeed report 
more accurate event memory and less detailed autobiographical memory. The 
author postulated that the reason for this is that involvement in a stressful event 
is often transferred into narrative compositions, which are then rehearsed and 
subsequently remembered well. All the study participants reported that the 
events of the day led them to seek social contact and talk about the event to 
friends or family. This provided opportunity to further rehearse the event 
memory, but the findings of the study demonstrated that only a difference in 
accurate event memory was seen in the New York students. Distortion and 
inaccuracy in event memory was tested in all participants and found to be fairly 
equally distributed between them. Correlational tests were used to determine 
whether distress caused by the event was associated with more emphasis on 
autobiographical memory than on event memory and found not to be significant. 
The author did not expect this finding and explained it as a probable artefact. 
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It‟s not made clear why this may have been an artefact only that it did not 
support the hypothesis that distress experienced as a result of involvement in a 
stressful event, results in a more accurate event memory. 
 
Autobiographical memory and how it is affected by a particular coping style 
have also been investigated by Hermans et al (2005). Individuals who were 
depressed were felt by the authors to be more likely to retrieve negative 
memories in response to cue words.  Additionally, individuals who have suffered 
trauma in the past may have adopted a strategy of retrieving non-specific 
memories in order to avoid specific painful memories. The study undertaken by 
Hermans et al (2005) aimed to explore these theories relating to memory 
retrieval. Final year school students (n=60) were approached to take part in the 
study and were predominantly women. Subjects undertook an autobiographical 
memory test, which was a series of cue words aimed at eliciting a memory 
reported by the subject. Memory responses were coded as specific if they 
referred to an actual event or non-specific if they were categorical in nature.  
Participants also completed two questionnaires to determine avoidance and a 
further questionnaire to assess the tendency to suppress negative thoughts.  
 
Participants were reported by the authors as being able to complete the 
questionnaires in their own time. However, questionnaires were expected to be 
filled in within one hour and appear to have been filled in under observation of a 
researcher.  Subjects could arguably have felt coerced by this data collection 
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method and this might have affected the internal validity of the results. 
Parametric tests demonstrated that memory specificity was significantly 
correlated with avoidance. This would appear to indicate that the more reduced 
the specificity of a memory, the more avoidant the behaviour of the individual. 
Some responses were not completed, resulting in some of the data being 
skewed. As a result of this, non-parametric tests were used and still showed 
significant correlation. The non-equal gender representation was not corrected 
for or analysed as a covariate, which may also have affected the internal validity 
of the study. The authors claimed that they merely wanted to raise the issue 
that there appears to be a relationship between avoidant behaviour and 
memory specificity. They recommend further study into the effect of specific 
coping style and personality on the accuracy and specificity of autobiographical 
memory. 
 
In addition to personality and coping style, anxiety has a potential effect on 
memory and recall. Andreoletti et al (2006) undertook a study to explore the 
relationship between anxiety and recall functioning and whether this was 
affected by the age of the individual. The authors felt that as individuals get 
older they become more concerned about their memory function and potentially 
less able to recall accurately. The study involved participants that were deemed 
to be young (n=60), middle aged (n=68) or old (n=67). The decision to 
determine the particular age cut-off points for these categories is not discussed, 
although previous studies into these age groups were referenced. Participants 
were recruited from a large population using a sampling firm, and then 
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approached by telephone. When the desired numbers of participants were 
reached for each group, recruitment ceased. There was no reference made by 
the authors to the ethical approval process of the described study. Subjects 
were incentivised by a payment to take part and the potential for coercion into 
the study was not recognised or justified by the authors. 
 
Following recruitment, subjects were asked to look at a list of words arranged 
into categories displayed on a computer screen. The words used in the test 
were determined by previously documented recall tests. The number of words 
recalled was the score for accuracy of recall and memory performance. 
Cognitive specific anxiety was measured some days before the recall test. This 
aimed to measure the subjects‟ own assessment of their intellectual ability and 
the anxiety they experienced relating to that judgement. An adapted version of 
the Spielberger state anxiety scale was used to measure anxiety immediately 
following the recall task. The adapted scale contained only a few items from the 
original scale. The authors do not describe the items that remained or indeed 
the rationale for the decision to adapt the scale. Spielberger STAI is a frequently 
used validated measure of anxiety (Spielberger 1983). Therefore, the decision 
to locally adapt it for the purpose of the study was dubious and affected the 
internal validity of the study design. Tests were carried out in a variety of 
settings, to suit the participant. The setting of the test, the subject‟s familiarity 
with computers and their educational level were analysed as covariates. The 
authors claimed that educational level accounted for significant variance in 
anxiety, although the other variables tested did not. The higher the educational 
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level, the less anxiety was displayed in both pre- and post-test anxiety 
measures. MANOVA was used to test whether age made a difference in the 
experience of anxiety. No differences were found between ages and anxiety. 
Following multiple regression analysis, however, age and anxiety were 
associated with recall performance in that the older, more anxious the subject 
the less accurate recall performance was.  The results of the study appear to 
suggest that anxiety, as well as age, may affect recall performance. However, 
the study measured anxiety specifically related to a memory task rather than the 
accuracy of the memory of anxiety experienced recently as in the current study.  
 
As well as anxiety and personality, mood state has been investigated for its 
effect on recall performance by Pickersgill and Owen (1992). The authors aimed 
to explore the potential reasons for non-compliance with medication plans in 
patients who may have forgotten the relevant instructions given to them. Non-
patients were recruited to the study to test their memory of information given to 
renal dialysis patients. The justification for testing recall on subjects who were 
not patients, was because of the pragmatic problem of using real patients in 
complex experimental conditions. The authors claim that previous studies 
supported this decision, where invented medical information was tested on 
healthy volunteers. It is arguable, however, that patients in actual medical 
situations may be more motivated to read and comprehend material related to a 
condition they were suffering from.  
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The study involved a small number of subjects (n=34) sampled from University 
staff and students. State anxiety, depression and hostility were measured using 
the Multiple Affect Adjective Check List (MAACL). Comprehension of the 
medical information was assessed using a VAS.  Additionally, subjects were 
asked to write down as much of the information as they could remember, either 
before or after other measures were taken. This data collection timing ambiguity 
is a potential threat to the validity of the study design, in that information 
replication completed after other tests may already be subject to memory loss. 
The study design would have been strengthened if all applicants had 
undertaken the measures at the same time points.  
 
The tests were repeated a week after the original experiment. Recall accuracy 
was scored for each item successfully remembered. Mean scores for test one 
demonstrated that 44% of information was accurately remembered and 33% at 
test two. This appeared to indicate that a large proportion of what was 
remembered at test one was retained a week later. The VAS ratings of 
comprehension of the material did not significantly correlate with accuracy. This 
seemed to suggest that retention of the information did not necessarily mean 
understanding of the material. Anxiety and depressed moods did, however, 
correlate with recall performance, in that the strength of the depressed mood at 
the time of the test related to poorer memory. The authors felt that this finding 
related to the specific mood experienced by the subject at the time of reading 
medical material and not necessarily associated with the underlying personality 
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of the subject. However, as personality was not measured during the test, this 
judgement cannot be made. 
 
Recall of medical information has been further studied by Barthelsson et al 
(2003). Patients undergoing laparoscopic fundoplication as day surgery patients 
were found to have difficulty remembering important procedural information 
following their surgery. Patients investigated in the study had undergone 
laparoscopic fundoplication for oesophageal reflux, as a day surgery admission. 
The authors felt that many researchers were concerned with the successful 
outcome of such surgery as a day case procedure, rather than focusing on the 
experiences of patients.  A small number of participants (n=7) were recruited to 
the study at their outpatient appointment prior to surgery. Patients were seen 
again at a pre-operative visit at their own home a week prior to surgery. Patients 
were then interviewed back in the hospital environment, a week following their 
surgery to investigate their surgical experience. It is not clear why subjects were 
brought back to the hospital to be interviewed, rather than a more convenient 
and potentially more relaxed and fruitful interview undertaken at home.  
 
The interview questions had some structure to them, but were largely open to 
allow the participant to be detailed about their experience of surgery and their 
subsequent recovery process. The interviewer interposed with clarifying 
questions as themes emerged. However, the structure of the interview and 
technique used for theme development was not detailed by the authors. 
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Themes were then coded and categorised. Anxiety and memory loss were 
coded together as one theme to emerge and not as separate or distinct themes. 
The anxiety described by participants was specifically pre-operative anxiety, 
related to fear about the operation itself. Memory loss was associated with the 
anxiety reported by subjects, in that they were also fearful of not being able to 
remember what was said following their operation and the potential subsequent 
effect of missing important information. However, the small number of patients 
in this study makes it very difficult to draw any meaningful conclusions about the 
effect of anxiety on recall. 
 
Summary 
Remembering stressful events may be affected by anxiety, mood and 
personality. Individuals who score highly in neuroticism (Eysenck 1975) may be 
more likely to retrieve negative memories than their extravert counterparts. 
Additionally, those who adopt avoidant coping strategies may be more likely to 
remember in less specific detail than those who do not. Anxiety and age may 
also affect recall performance and the accuracy of event detail. These issues 
are arguably significant when investigating anxiety reported after a potentially 
stressful event. Personality and trait anxiety are investigated in the current study 
and their relationship with peri-operative anxiety. 
 
The literature review has explored various aspects relating to the prevalence, 
manifestation, measurement and management of peri-operative anxiety. The 
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review of the NHS background to the study has established the context of the 
study, in terms of the rise in number of patients undergoing procedures whilst 
awake and the drive towards enhancing the patients‟ experience. The focal 
literature review has demonstrated that there are gaps in our knowledge and 
understanding of the prevalence and management of intra-operative anxiety 
during surgery performed under local and regional anaesthesia. The following 
section describes the design and methodology of the current investigation of 
peri-operative anxiety prevalence and effective intra-operative anxiety 
management during awake procedures.  
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CHAPTER FIVE 
METHODS 
5.1 Introduction 
 
This study investigated the prevalence of peri-operative anxiety and the 
management of intra-operative anxiety and was conducted in two stages. The 
two areas of the study examined the experiences of patients having plastic and 
vascular surgical procedures whilst awake and are described below. 
 
 The first stage was a postal survey, which examined retrospectively the 
prevalence of anxiety experienced pre-, intra- and post-operatively by 
patients having plastic or vascular surgery under local or regional 
anaesthesia.   
 The second stage was a pilot randomised control trial of interventions to 
manage intra-operative anxiety.  
 Contemporaneous anxiety scores from stage two were used to explore the 
validity and reliability of retrospective anxiety measurement from stage one 
 
The study encompassed a number of methodological approaches, specifically a 
questionnaire survey and a pilot randomised control trial of interventions. This 
chapter will discuss the methodological issues that arose from the study design.  
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 5.2 Rationale 
There are several drivers that provide the rationale for the study. The operating 
theatre is an alien and technical environment with the potential to cause distress 
and anxiety to patients who are awake and aware of the surgical event.  Anxiety 
is a recognised response to the stress of surgery and can occur as the patient 
anticipates surgical intervention (Dodds 1993), as well as the possibility of pain 
and discomfort, changes to body image, loss of control and concerns about 
diagnosis and prognosis (Moon & Cho 2001a). 
 
The modern NHS has the patient‟s experience and the quality of care they 
receive at the heart of its policy and service delivery (Department of Health 
1997, 1998, 2000, 2002, 2007a, 2007b). Lord Darzi‟s recent review of the NHS 
(2008) highlighted the need to focus on the quality of health care and the 
patient‟s experience. Although health care has changed and become more 
complex and technical, the fundamental characteristics of caring for patients in 
any care setting remain the same (Department of Health 2008). The 
Department of Health produced a „Confidence in Caring‟ (2007a) toolkit as a 
result of feedback from patients, to assist health care workers in ensuring that 
the patient has a positive health care experience. The toolkit incorporates five 
sections entitled „confidence creators‟ to be considered by health care 
professionals when examining the care their patients receive. The described 
confidence creators specifically highlight the need to consider the patient‟s 
personalised and individualised care, including the need to be sensitive and 
proactive when patients express distress.  
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Ham et al (2003) undertook a study of NHS hospital bed utilisation compared 
with hospitals in the United States and found that British NHS hospital bed 
utilisation for medical problems as well as elective surgery was not as efficient. 
The authors argued that days of bed occupancy that are not needed should be 
addressed as a fault and managed more effectively.  The challenge for acute 
hospital Trusts, therefore, is to reduce the number of wasted bed days and 
increase the number of available elective surgery beds.  The Department of 
Health‟s drive for NHS reform, more effective management of NHS resources 
and the need to reduce operation waiting times ( 2000, 2007b, 2008), has 
encouraged an increase in the number of day surgery procedures and shorter 
hospital stays. 
 
Smith and Pittaway (2005) acknowledged that adult day surgery is now 
common practice and no longer confined to simple procedures. Patients having 
day surgery may be more likely to experience anxiety pre-operatively as they 
have less time to prepare psychologically before surgery takes place (Mitchell 
2000, 2002, 2003, 2004, Grieve 2002). Additionally, local and regional 
anaesthesia techniques have developed, as they are generally felt to be safer 
for the patient than general anaesthesia (Hanenkamp et al 2004). Moreover, 
such techniques often facilitate a speedier discharge, assisting acute NHS 
hospitals to maximise throughput of surgical patients and the effective use of 
hospital beds (Junger et al 2002). Consequently, the numbers of surgical 
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patients undergoing procedures whilst awake and potentially experiencing intra-
operative anxiety has increased.  
 
The researcher, having many years clinical experience in the operating theatre, 
had observed that that patients having awake procedures whilst non-sedated 
appeared to experience a significant level of anxiety and distress throughout 
their surgical experience. It is contended that such significant peri-operative 
anxiety might be particularly intense during the intra-operative phase, whilst the 
operation is taking place. Benotsch (2000) discussed the importance of health 
care personnel being able to assess anxiety and distress in patients having 
procedures whilst they are conscious, as their experience of distress may 
lengthen the procedure and increase the risk of the patient being harmed.  
Additionally, the experience of anxiety for an individual is subjectively 
unpleasant and should, therefore, be avoided. As health care professionals 
working in the operating theatre environment, we should be able to identify 
anxious patients promptly and consider the best means to manage their anxiety 
(Teasdale 1995a). 
 
Given the drivers that are leading to an increase in surgical procedures being 
carried out under local and regional anaesthesia, it was considered timely to 
investigate the level of unacceptable peri-and intra-operative anxiety that might 
be experienced by patients undergoing awake surgery.  
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The postal survey in stage one of the study aimed to investigate a large number 
of patients having awake procedures, to determine retrospectively the 
prevalence of anxiety pre-, intra- and post-operatively. Pre-operative anxiety 
and the subsequent intra- and post-operative physiological responses (see 
chapter four) are acknowledged and investigated in patients requiring surgical 
procedures under general anaesthesia.  However, the prevalence of peri-
operative anxiety experienced by awake patients has undergone limited 
exploration.  
 
The randomised controlled trial in the second stage of the study investigated 
and compared the effectiveness of a range of interventions in the management 
of intra-operative anxiety. There are a limited number of studies that investigate 
the management of intra-operative anxiety in patients having awake procedures. 
Moreover, each of these investigated a single intervention for anxiety (Moon & 
Cho 2001a, Man et al 2003, McGreevy Steelman 1990, Kwekkeboom 2003, 
(see chapter four).  By contrast, the current study compares a range of 
interventions to manage anxiety during the procedure. 
 
This study explored the validity and reliability of retrospective1 and post-hoc2 
measurement of anxiety. Anxiety scores from stage two were used to compare 
contemporaneous ratings of anxiety with the retrospective ratings of anxiety 
                                                          
1
 Retrospective  refers to anxiety measurement taken approximately two weeks after 
the event 
2 Post-hoc refers to anxiety measurement taken immediately following the event 
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from the postal survey in stage one of the study.  Additionally, post-hoc ratings 
of intra-operative anxiety, taken immediately following surgery in the recovery 
room in stage two, were compared with contemporaneous and retrospective 
ratings from both stages of the study. Exploring retrospective and post-hoc 
ratings of anxiety is important in order to examine whether such scores are as 
accurate and reliable as those taken at the time of the stressful event. Thus, the 
contemporaneous ratings of stage two were used to corroborate the validity of 
retrospective anxiety ratings in stage one. 
 
5.3 Selection of clinical areas for the study 
The vascular and plastic surgical specialities were selected for the study 
because they are particularly important and interesting in terms of anxiety 
prevalence and management. Many of the procedures patients undergo within 
these specialities are complex, lengthy and performed whilst the patient is 
awake and non-sedated, which, as discussed earlier (page 209), may be 
particularly likely to result in the patient experiencing anxiety.  
 
Vascular patients requiring carotid surgery almost always have this procedure 
performed under cervical plexus block to allow the early detection of 
neurological damage during surgery (Rerkasem & Rothwell 2009, Lewis et al 
2008, Pearson et al 2005). Patients who require carotid surgery have had an 
acute ischaemic event and need rapid intervention (NICE 2008 DOH 2007c). 
The haste and seriousness of their treatment arguably results in this group of 
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patients being fearful of their immediate and long term health prognosis. Carotid 
surgery is a long and difficult procedure that requires the patient to lie still and 
respond to questions and instructions whilst the surgery is ongoing. Pearson et 
al (2005), in their study about the effects of pre-operative anxiety, 
acknowledged that carotid surgery is a complex surgical procedure with a risk of 
peri-operative complications, making it a stressful experience for patients. The 
patient may also experience a heightened sense of anxiety due to the local 
anaesthetic injection and the length of time they are required to lie still in a 
potentially uncomfortable position (McCarthy et al 2004). For the reasons 
described, patients undergoing carotid surgery are likely to experience 
prolonged periods of peri-operative anxiety and are, therefore, particularly 
relevant to investigate.  
 
Arterio-venous fistula formation for renal dialysis is another procedure 
commonly carried out under local anaesthesia within the vascular speciality. 
These patients may have had the procedure done several times before in order 
to meet their long term dialysis needs. It could be contended that repeated 
exposure to a procedure would result in patients experiencing a higher level of 
anxiety during their subsequent visits to theatre, particularly if a previous 
surgical experience had been especially anxiety provoking (see chapter four).  
Renal patients often have several long term health issues which could further 
compound their potential perception of anxiety during surgical intervention, as 
they are likely to be concerned about the success of the fistula and their 
prognosis generally.  Therefore, this group of patients are also likely to 
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experience anxiety throughout the peri-operative period and merit inclusion in 
the study. 
 
Similarly, plastic surgery is commonly carried out under local anaesthesia. 
There are, therefore, many patients who may experience peri-operative anxiety. 
Moreover, many patients having skin lesions excised and grafted are elderly. 
Clinical experience suggests that elderly patients may be more stoical and 
accepting of what they have to endure. Stoicism has been acknowledged as a 
method of coping with chronic pain in the elderly (Gartrell 2005). As a result, 
elderly patients are arguably more vulnerable to inadequate pain assessment 
and treatment (Gordon 1999).  This may result in their being a more vulnerable 
group, since they may be reluctant to express anxiety or other negative 
consequences of surgery whilst awake. Additionally, the work undertaken by the 
Department of Health in developing the „Confidence in Caring‟ (2007a) toolkit 
reported that older patients, particularly, did not always have confidence in the 
care they receive. This finding potentially suggests that elderly patients might 
feel disempowered regarding their awake surgical experience and be 
disinclined to express any concern during the procedure. Therefore, plastic 
surgery patients are also an interesting and important group to investigate in 
terms of the prevalence and management of anxiety during awake procedures. 
 
There are other surgical specialities, in addition to plastic and vascular surgery, 
where procedures are performed under local and regional anaesthesia. 
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Orthopaedic patients undergoing joint replacement commonly have their 
surgery whilst awake, as stated earlier, local and regional anaesthetic 
techniques are generally felt to be safer than general anaesthesia (page 71). 
However, joint replacement surgery involves the use of power tools which is 
potentially distressing for patients. Therefore, this group of patients routinely 
receive conscious sedation to make them less aware of the event. Intra-
operative anxiety could not then be measured in this patient group because of 
their diminished responsiveness and awareness of the intra- and possibly post-
operative phases. 
 
Minor orthopaedic as well as other speciality minor surgery is regularly 
performed under local or regional anaesthesia. This type of minor surgery is 
commonly completed within twenty to thirty minutes. It is arguable that the 
autonomic arousal response to anxiety would not be sufficiently prolonged in 
this short time to adequately explore and investigate. It was felt, therefore, that 
minor awake surgical patients did not warrant inclusion in the study. 
 
5.4 Stage one 
5.4.1 Methodological approaches 
The most viable approach to examine the prevalence of anxiety in vascular and 
plastic surgery patients having awake procedures was considered. It was 
concluded that the most direct means of examining the anxiety a patient 
experienced during their operation was to approach the patient at the actual 
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time of the event and ask them to score their contemporaneous anxiety 
experience.  
 
However, this anxiety prevalence method was rejected when the practical 
issues of accessing the large number of patients required as a face to face 
contact were realised. Plastic surgery patients are admitted on the same day for 
their surgery and would therefore need to be initially approached in the 
outpatient department to inform patients about the study and gain consent. It 
was felt that the time needed to target and recruit the number of participants 
required for the first stage of the study made this method of assessing anxiety 
prevalence non-viable for practical reasons. 
 
Retrospective postal survey 
A postal questionnaire survey was a more pragmatic method to target large 
numbers of patients who had undergone plastic and vascular surgical 
procedures under local or regional anaesthesia. Postal surveys can be used to 
obtain detailed information about practices or characteristics of particular 
subjects or phenomena, in order to inform healthcare provision (Crookes & 
Davies 1998). 
 
Although face to face contact is known to achieve the best possible response 
rate in a study, delivering surveys in this way is time consuming and expensive 
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(McColl et al 2001).  This becomes more pertinent in large studies where 
considerable numbers of subjects are to be investigated, making the postal 
survey the method of choice for the present study.  In addition, postal surveys 
are easier to administer, freeing up researcher time whilst also allowing wider 
coverage of the study population (Bourque & Fielder 1995). 
 
However, there are potential problems associated with self administered 
questionnaires. The lack of researcher contact in a postal survey can result in a 
poor response rate. Generally, a response rate of 50-60% is considered to be a 
reasonable expected return (Clifford 1990). In order to maximise response, 
questionnaires need to be well designed and well worded, containing easily 
understood questions, supported by appropriate information for the subject 
(Clifford 1990). Dillman (2000) discussed the personalisation of the supporting 
information and covering letter sent with postal questionnaires as a technique to 
improve response rates, along with the offer of sending a results summary once 
the research is complete. McColl et al (2001), however, reported that 
personalisation of information would appear to be most effective in terms of the 
nature of the appeal in the covering letter and the assurance of confidentiality. 
Additionally, McColl et al (2001) reported that although follow up contact is a 
decidedly effective method of stimulating response rates, there is little evidence 
to support the inclusion of duplicate questionnaires with the initial follow up 
letter in terms of enhancing response rates.  
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Stage one Pilot 
The first few responses from the postal survey were considered as a pilot, as it 
was expected that potential comprehension problems and response issues with 
the questionnaires, would be highlighted at this point. Early responses did not 
bring to light any problems with the completion of any of the questionnaires and 
therefore the approach to this stage of the study was not changed. 
 
Contemporaneous v Retrospective ratings of anxiety 
Only two studies have investigated the management of intra-operative anxiety, 
during awake surgery. As mentioned earlier (page 212), Moon and Cho (2001a) 
described their study of handholding as an intervention to manage intra-
operative anxiety. Man et al (2003) described their study of the management of 
intra-operative anxiety using a video played through a pair of spectacles the 
patient could wear during the procedure.  
 
Both these studies asked participants to rate their intra-operative anxiety 
retrospectively immediately after the operation was complete. 
Contemporaneous intra-operative anxiety measurement is difficult when the 
patient may be required to remain still and not speak for periods of time during 
the procedure, or indeed the whole procedure, for example during cataract 
surgery.  Patients need to comply with requests to be still for their safety during 
precise surgery, where movement could cause a catastrophic surgical error.  
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The current stage one study measured retrospective peri-operative anxiety 
ratings once the patient had gone home, but was within a maximum of two 
weeks of the patient‟s surgical procedure and, therefore, arguably a recent 
memory for such an event. Once patients had been recruited to stage one of 
the current study, a questionnaire pack was sent to their postal address. 
Retrospective ratings of anxiety could be considered less than optimal and 
potentially less valid than a contemporaneous report of anxiety, as memory of 
the event fades over time.  Patients‟ ability to recall information following clinical 
and stressful events and the effect of depression and anxiety on recall has been 
previously studied and its relevance to the current study is discussed in the 
literature review (page 197) 
 
It could be argued, therefore, that patients in stage one of the current study may 
have been less able to recall accurately the anxiety they experienced at the 
time of the event due to the passage of time and, in addition, the anxiety and 
mood experienced during their surgery may have had an effect on the 
subsequent scoring of anxiety. This may have lead to an underestimation of the 
patient‟s experience of anxiety and therefore an underestimation of the 
prevalence of peri-operative anxiety. Therefore, the potentially altered rating of 
anxiety reported after the event by subjects in stage one was explored and 
compared with contemporaneous ratings of intra-operative anxiety as well as 
post-hoc ratings from stage two. These findings have been examined in order to 
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explore the validity of retrospective ratings of anxiety from the postal survey in 
stage one of the study. 
 
5.4.2 Study Design 
A cross sectional questionnaire survey of patients in the plastic or vascular 
surgery specialities who have had awake procedures to ascertain 
retrospectively their experience of anxiety pre-, intra-, post-operatively and any 
past surgical experiences.  
 
5.4.3 Sample size  
In determining a sample size for stage one of the study, it was necessary to 
consider similar studies as well as what would be realistically achievable within 
the targeted client group. McCarthy et al (2004) describe their retrospective 
postal survey of 176 patients who had previously undergone carotid surgery 
under local or general anaesthesia, and were asked to rate their pre- and intra-
operative anxiety (for locals only) and overall satisfaction.   
 
Additionally, it was necessary to consider the typical number of patients having 
plastic and vascular surgery over a six month period.  It was decided to 
consider the number of patients over six months as being a period of time that 
was practically achievable whilst providing a large enough sample to yield 
meaningful data. Data collected regarding the total number of patients having 
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awake procedures in plastic and vascular surgery over the financial year 2004-
2005 showed that approximately 1000 plastic surgery patients and 50 vascular 
patients had procedures carried out under local or regional anaesthesia in 6 
months. Sample sizes were considered based on the likely response 
distribution and the number of patients we were likely to be able to access 
practically, during the given time scale. This was estimated on a standard 50-50 
expected response distribution in the first instance. A number of other potential 
response distribution rates were then examined, (which were felt to be 
reasonable based on clinical experience). A response distribution of 50% with a 
5% margin of error and 95% confidence level using Raosoft software (Raosoft 
2004), gave a sample size of 282. In practical terms it was felt that this sample 
size would be very difficult to access, given the constraints on researcher time. 
A response distribution of 60% still gave a sample of 274. Changing the margin 
of error to 6%, whilst remaining with a safer response distribution of 50% gave a 
sample size of 213, which was felt to be a more manageable and achievable 
sample of the study population.  
 
5.4.4 Access and sample characteristics 
The researcher approached patients via a postal survey, following discussion 
with the patient‟s consultant. The letter in their consultant‟s name was sent to 
patients, explaining the research and inviting people to participate (appendices 
one and two). This is consistent with National Research Ethics Service (NRES) 
recommendations that it is always best for the individual who is actually treating 
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the patient to introduce the proposed study in the first instance and seek 
consent (NRES 2009).  
 
5.4.5 Inclusion and exclusion criteria 
Inclusion criteria 
 Adult patients over the age of 18, expected to have vascular or plastic 
surgery under local or regional anaesthesia and who would not have 
sedation during the intra-operative phase.   
 
Exclusion criteria 
 Patients having local or regional anaesthesia but sedated throughout 
their procedure. This was ascertained by asking the participant whether 
they had felt sleepy during the procedure on the „Attitudes and 
experiences regarding previous surgery‟ questionnaire (described on 
page 229). (Patients who were sedated during their procedure would 
have had an altered perception of the event when asked questions 
retrospectively.) 
 Patients who had communication difficulties and had problems 
understanding the questions in the questionnaires.  
 Children under the age of 18. 
It was felt that children under the age of 18 may have had a different 
anxiety response which may have required separate study. This was felt 
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to be impractical given the relatively small number of patients in this age 
group having local procedures. Additionally there were pragmatic issues 
to consider (in terms of seeking parental approval).  
 
5.4.6 Ethical Issues 
Approval and ethical clearance by the Local Research Ethics Committee (see 
appendices three and four)  was sought separately for each stage of the study, 
as it was felt that the research stages would be conducted independently, 
requiring individual ethical consideration.  Once approval and ethical clearance 
had been given for each stage of the study, an application (appendices five and 
six) was submitted to the appropriate NHS Trust Research and Development 
Department in order to comply with NHS research governance arrangements.  
 
The main ethical issues for stage one of the study were confidentiality, consent 
and the potential for inconvenience. It was made clear to participants in the 
letter and the information sheet accompanying the questionnaires that 
participation was voluntary and they could withdraw at any point from the study. 
The survey contained three questionnaires, two of which were quite lengthy. 
Patients may have felt that the time and effort required to complete and return 
the questionnaires would cause them some inconvenience. To minimise the 
potential for inconvenience, the questionnaires were described and explained in 
the information sheet sent with the questionnaires. It was estimated that to 
complete all three questionnaires would take about 15 minutes.  
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Consent was not sought prior to posting the survey and was inferred by the 
completion and return of the questionnaires. Again patients who received a 
questionnaire pack were made aware that they were under no pressure to 
complete and return.  
 
All data were anonymised and only available to the investigator and academic 
supervisors, to ensure confidentiality. Participants were reassured of this in their 
information sheet. 
 
5.4.7 Measures 
The two validated questionnaires and the questionnaire developed by the 
researcher to be sent to patients in the first stage of the study are described 
below; 
 Eysenck Personality Questionnaire (EPQ) (1975)   
The EPQ was selected to investigate how personality type might affect an 
individual‟s perception of anxiety. Personality and its association with anxiety, 
mood and coping style are highlighted in the literature (see chapter two). 
The EPQ measures and describes the important personality dimensions of 
extraversion/introversion, neuroticism/stability, psychoticism and the lie 
scale. The EPQ aims to measure these major personality dimensions and 
describes the patterns of human behaviour and the relationship between 
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them. (Eysenck and Eysenck 1975).  Neuroticism is described by Eysenck 
on a scale ranging from stable to unstable and as being closely related to an 
individual‟s inherited autonomic nervous system changeability.  The high 
scoring neurotic individual characterised by Eysenck (1991) is an anxious 
worrier, has a constant preoccupation with what might go wrong and will 
respond to stressful situations in an emotional and even aggressive way 
(1991). A neurotic individual is likely to be perceived as an outwardly 
anxious and nervous person, rather than described in terms of their inherent 
tendency to autonomic hyperarousal and instability. Kumari et al, in a study 
of how neurotic individuals respond to anticipatory fear (2007), points out 
that the investigation of personality traits has the potential to develop an 
understanding of psychological disorders, such as the anxiety associated 
with neuroticism. 
 
Wienstock and Whisman (2005) discuss neuroticism as a common feature 
of anxiety disorders. Cheung et al (2003a) conclude that the higher 
neuroticism and subsequent anxiety features in a patient undergoing 
elective surgery, the poorer their post-operative outcome is likely to be. 
Hence, exploring personality type in relation to peri-operative anxiety 
prevalence is important.   
 
Extraversion is described by Eysenck (1975) as a personality feature of an 
individual who is typically sociable, has lots of friends, doesn‟t enjoy being 
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on his/her own, impulsive, carefree and active. The archetypal extrovert can 
be aggressive and short tempered, and generally keeps his/her feelings 
under tight control. 
 
Morossanova (2003) studied the effect of neuroticism and extraversion on 
self-regulation and conditionability. Self-regulation is described as an 
individual way in which a person plans, implements and evaluates their 
activities. Personality, in the author‟s view, directly affects the individual‟s 
capacity to self-regulate. The study undertaken by Morossanova (2003) 
suggested that extraverts have a high level of organising and evaluating 
their actions, but a low level of planning goals. Additionally, extraverts are 
more likely than neurotics to problem solve and demonstrate cognitive 
restructuring (Connor-Smith & Flachsbart 2007). This feature may lead to 
extraverts being more likely to report anxiety in their quest to problem solve. 
Highly neurotic subjects, conversely, have a developed capacity to plan and 
implement actions, but poorly evaluate their actions (Morossanova (2003). 
Therefore, both extraverts and neurotics are potentially able to condition 
themselves in the clinical situation under study and the potential impact on 
the rating of situational anxiety is important to investigate and understand. 
 
 Spielberger State-Trait Anxiety Inventory (STAI) (1983) 
The Spielberger STAI was selected as a measure of the anxiety the patients 
studied experienced at the time of their surgical event as well as their trait 
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anxiety. The STAI is generally felt to be the gold standard of anxiety 
evaluation (Kindler et al 2000). Spielberger (1983) recognised that 
individuals with high trait anxiety are more likely to experience more intense 
elevations in state anxiety, as such individuals tend to interpret a wider 
range of situations as threatening.  Trait anxiety is a relatively stable 
individual proneness to anxiety in stressful situations (Moyer et al 2004). 
However, Wilken et al (1999) contended that low trait anxiety participants 
normally experience less background anxiety and, therefore, potentially 
more likely to report more noticeable elevations in anxiety experienced in 
stressful situations. This suggestion is explored in the context of intra-
operative anxiety in Chapter four. 
 
The STAI has been used widely in research and consists of two forms (Y1 
and Y2). Form Y-I consists of twenty statements asking respondents how 
they feel „right now‟ (state anxiety) and a further twenty statements on form 
Y-2 that assess how respondents „feel generally‟ (trait anxiety).  
 
Spielberger STAI form Y-1 has been used extensively to assess the anxiety 
produced by imminent surgery and stressful procedures (Man et al 2003, 
Pearson et al 2005, Elkins et al 2004, Eysenck and Eysenck 1991, Hayes et 
al 2003, Astin et al 2005, Muglali & Komerik 2008, Kindler et al 2000). The 
Y-2 form has also been widely used in the assessment of an individual‟s 
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level of neurotic anxiety and the relationship this has with their response to 
stressful situations (Spielberger 1983).  
 
In addition Spielberger (STAI) has previously been used as a retrospective 
measure of anxiety patients have experienced during an invasive procedure 
(McCarthy et al 2004, Astin et al 2005, Hayes et al 2003). Therefore 
Spielberger STAI (1983) was used in the current stage one study as a well 
recognised measure of state and trait anxiety in similar situations. 
 
 Attitudes and experiences regarding previous surgery (AEPS) (see 
appendix seven) 
The third questionnaire sent to patients in the postal survey was a 
questionnaire developed by the researcher. The third questionnaire was 
designed specifically with the aim of both reliably capturing the level of 
anxiety the patient experienced at the time of the event, as well as ensuring 
respondents could quickly and easily complete the document which would 
encourage return. Hansen & Robinson (1980) along with others, argue that 
long questionnaires with complicated language result in lower response 
rates3.  
 
This AEPS included three visual analogue scales (VAS) to assist the 
respondent to rate retrospectively their experience of anxiety pre-operatively, 
                                                          
3
 However McColl et al (2001) refute this. 
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intra-operatively and post-operatively (see appendix seven). The VAS was 
an eleven point linear scale from 0 to 10, 0 being highlighted as no anxiety 
at all, through to 10 as the most extreme anxiety the patient could imagine. 
Patients were asked to mark the scale at the point they felt best described 
how anxious they were feeling at the particular point of the peri-operative 
event.   
 
Elkins et al (2004) discuss the use of visual analogue scales as being easy 
and practical to use in the surgical setting to assess anxiety levels.  Visual 
analogue scales have also been used to determine pain scores 
(LaMontagne et al 2003, Simmons et al 2004) as well as quality of life in 
patients with Parkinson‟s Disease (Marinus et al 2002).  
 
Kindler et al (2000) investigated the validity of a VAS in the assessment of 
anxiety by determining its correlation with STAI state anxiety scores in a 
large study of 685 patients. They concluded that the VAS was a useful and 
valid tool to measure pre-operative anxiety and compared well with STAI 
state anxiety scores, STAI being considered the gold standard for anxiety 
evaluation. Man et al (2003) and Moon & Cho (2001a) both use VAS to 
determine pre-operative anxiety and report the VAS as easy to use, allowing 
the patient a range of responses to choose from to accurately reflect their 
assessment of anxiety. 
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The AEPS also included a fourth VAS, which aimed to explore other past 
surgical experiences the patient may have had. Patients were asked to 
consider the most salient memory of past surgical experiences (if any) and 
rate their anxiety they felt at the time on the fourth VAS. It was felt important 
to explore the potential impact of past experiences on the perception of 
anxiety in subsequent experiences of hospitalisation and surgical 
procedures. As discussed in the literature review (chapter four), a 
particularly stressful event may be remembered accurately in terms of what 
happened and may, therefore, affect how a patient anticipates a subsequent 
similar impending event (Pedez 2003). Anxiety experienced by patients 
undergoing dental treatment is common and according to a study 
undertaken by Muglali & Komerik (2008) anxiety can arise from previous 
negative experiences of dental treatment. 
 
Additionally, this questionnaire included a question that would ascertain 
whether the patient received sedation during their procedure, which could 
have resulted in their exclusion from the study. Although it is unusual for 
patients in the plastic and vascular surgical groups to be sedated during 
their procedure, it is occasionally necessary. Patients were asked if they had 
felt sleepy or unaware of what was going on during their operation. If 
patients replied yes to either of these questions on returned questionnaires, 
they were excluded from the study. 
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Validity and reliability of the measures 
As described above, two frequently used and valid questionnaires were 
employed in stage one of the study. Spielberger STAI (1983) form Y1 and Y2 
and the full EPQ (Eysenck & Eysenck 1975). A research instrument is 
considered valid and reliable if it measures what it is intended to measure and 
does so consistently. The validity and reliability of an instrument are essential in 
interpreting research results (Polit, et al 2001). As discussed earlier, Spielberger 
STAI (1983) has been used extensively in the exploration of state and trait 
anxiety in surgical patients as it has in other settings where anxiety is expected 
to occur (see page 227). The EPQ (1975) has also been used extensively in the 
exploration of personality dimensions. Therefore, these research instruments 
were considered reliable and valid for use in stage one of the current study, in 
the exploration of peri-operative anxiety and the examination of the effect 
personality trait may have on a patient‟s perception of the experience of peri-
operative anxiety.  
 
The questionnaire developed by the researcher consisted of simple visual 
analogue scales which, as discussed earlier, are a valid instrument often used 
in the assessment of anxiety (Elkins et al 2004). VAS are known to capture 
reliably how the patient rates their experience of anxiety or pain at that 
particular time and are appropriate and easy to use at the bedside (LaMontagne 
et al 2003, Simmons et al 2004, Kindler et al 2000, Barker et al 2003). 
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5.4.8  Procedure 
In order to access and recruit patients to stage one of the study, operating 
theatre registers were checked at the beginning of every week for a list of 
plastic and vascular patients who had undergone an awake procedure the 
previous week. A computer generated table was used to randomly select 213 
patients to this part of the study. Randomisation of a sample is considered the 
best way of ensuring each member of a population has an equal chance of 
becoming a member of the sample selected (Polit & Hungler 1999). The use of 
a computer generated table facilitates and ensures true randomisation 
(Dempsey & Dempsey 2000). Once the patient‟s details had been extracted 
from the registers, their hospital identification numbers were then put into the 
hospital Patient Administration System (PAS) to obtain their postal address.  
 
A questionnaire pack was sent to the patient with an information sheet (see 
appendix eight). Patients were asked to complete measures of state anxiety 
during the peri-operative period and visual analogue scales of their anxiety 
levels pre-, intra- and post-operatively, with regard to the operation they had 
undergone the previous week. Trait anxiety, general personality traits and 
previous experiences of surgery were also assessed, using the measures 
described above. 
 
The information sheet included some guidance on how to complete the form.  
Additionally, the information sent with the questionnaire included contact 
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telephone numbers of the researcher and encouraged potential participants to 
make contact should any issues within the questionnaire pack have caused 
concern or uncertainty requiring clarification. 
 
Patients were informed in the letter that as a matter of routine, all patients would 
be sent a follow up letter in two weeks time (if their questionnaire has not been 
received) to remind them to return the questionnaires if they so wished (see 
appendix nine). 
 
5.4.9 Data Analysis 
Stage one data were tested for difference in Spielberger STAI, the EPQ 
(specifically neuroticism and extraversion) and VAS according to gender, age 
and surgical group using the independent groups t-test and one way ANOVA in 
the first instance, in order to determine whether a covariance approach was 
required. Data were analysed and examined for possible relationships between 
personality, trait anxiety and state anxiety pre-, intra- and post-operatively, and 
previous experiences of surgery. Descriptive statistics of the main measures are 
presented.  
 
T-test is a parametric test to examine the relationship between the two variables 
and can be used if the data are normally distributed and the differences 
between the two groups are roughly equal (Watson et al 2006). T-test allows us 
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to examine the difference between the mean scores in the two sets of data 
(Miller 1984). 
 
ANOVA is an extension of the t-test and looks at the variance between different 
groups, calculating whether the variance is elevated enough to account for the 
differences documented within the treatment groups.  
 
Correlational studies test the association between variables and determine 
statistical significance (Martin & Thompson 2000). Statistical tests determine the 
strength and direction of the relationship between variables and will allow the 
strength of a number of correlations to be compared.   
 
There are a number of correlational tests that can be used according to the 
level of data. Correlations between two variables can be examined and 
displayed for the strength and direction of the relationship by using a 
scattergram. A scattergram allows the visual examination of results plotted on a 
graph and the linear correlation between variables (Reid & Boore 1987). 
Scattergrams however, do not offer more than a visual linear relationship and 
cannot test statistical significance. 
 
Correlations between STAI and VAS anxiety scores were explored to determine 
the reliability of VAS anxiety scores when compared with STAI state anxiety 
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scores. Correlations were also examined between VAS, STAI and the AEPS 
scores to explore the relationship between previous experience and anxiety 
during subsequent surgery. Additionally, correlations were examined between 
anxiety scores and age. Pearson correlation coefficient is a parametric measure 
of correlation where the variables being explored are interval level data (Watson 
et al 2006).The correlation coefficient allows for mathematical expression of the 
association that exists between two variables and whether that relationship is 
positive or negative (Munro 2005). The statistical data from the Spielberger 
STAI, the EPQ, VAS scores and age were all considered as interval level and, 
therefore, the Pearson correlation coefficient was used. 4  
 
It was felt that trait anxiety may have a potential effect on state anxiety scores 
as those low in trait anxiety have potentially greater capacity to experience 
elevated levels of state anxiety (Wilken et al 1999). Consequently, correlations 
between state and trait anxiety scores were also examined. Trait and state 
anxiety scores were also examined using t-test in order to explore the effect of 
trait anxiety on state anxiety scores. 
 
5. 5 Stage two 
5.5.1 Methodological approaches 
                                                          
4
 Data from the STAI, EPQ and VAS have been considered as interval level data in 
numerous previous studies (Hayes et al 2003, Astin et al 2005, Barker et al 2003, 
LaMontange et al 2003, Pearson al 2005, Kindler et al 2000, Gershuny and Sher 1998). 
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The most viable approach to explore the most effective way to manage intra-
operative anxiety was considered. With regard to investigating the management 
of intra-operative anxiety, there was a need to consider a range of interventions 
that could be tested in terms of effectiveness. Several studies have reported a 
range of interventions to manage intra-operative and peri-operative anxiety (see 
chapter four).  
 
Quasi-experimental study 
Quasi-experimental designs are generally considered when the researcher 
cannot design a true experimental study because of practical constraints and 
are considered practical, feasible and to some extent generalisable (Dempsey & 
Dempsey 2000). Quasi-experimental studies have some strength in that there is 
manipulation of the independent variable. However, whilst manipulation is 
present, random assignment and/or control may be absent (Newell & Burnard 
2006). Polit & Hungler (1999) contended that such a design would result in 
unequal allocation to treatment and control groups, weakening the study design.  
However, Newell & Burnard (2006) argue that despite the lack of randomisation, 
control is still possible in that allocation to different levels of the independent 
variable can be achieved in other ways (such as diagnostic group or health 
condition).   
 
Despite the potential value of quasi experimental designs, it is very challenging 
to obtain a reliable treatment efficacy result from non-randomised studies 
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(Pocock 1983, Jadad 1998), as there is no direct comparison with standard or 
other treatments. Pocock (1983) contended that non-randomised studies tend 
to lean towards a greater prominence on the achievement of the treatment 
rather than considering its potential failings and possible application, therefore 
distorting the real value of a treatment. The observed effect on the dependent 
variable in quasi-experimental studies may be due to a competing hypothesis 
and because of the lack of randomisation, cause and effect is hard to prove 
(Clifford 1990). 
 
The strength and appropriateness of the research design determines the level 
of our confidence in the results of the study. This in turn determines how 
confident we can be about applying the results into clinical practice. A pilot 
randomised controlled trial, therefore, was deemed essential to effectively test 
the treatments to be investigated in the second stage of the study. 
 
Randomised Control Trial 
A pilot randomised control trial (RCT) was determined as the best 
methodological approach in examining the effective management of intra-
operative anxiety and investigating the effectiveness of a range of interventions, 
as RCTs are the standard method for treatment evaluation (Chard & Lilford 
1998). Controlled clinical trials seek to measure and compare different 
outcomes that are present or absent following the administration of an 
intervention (Jadad 1998), supporting the methodological choice for this stage 
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of the study. Polit and Hungler (1999) also discuss the strength of RCTs as true 
experiments being the most powerful method available for testing hypotheses of 
cause and effect relationships between variables. Additionally, RCTs allow the 
researcher a means of exerting control over the research situation and random 
allocation of subjects between control and treatment groups, giving strength and 
generalisability to the study (Smith 1997).  
 
A new method of undertaking clinical trials was first reported in 1948 in a trial 
investigating the treatment of peptic ulcer (Doll 1998). Doll (1998) reported that 
common medical practice at this time was to pass standard treatments from one 
text book to another, without fully evaluating the treatment‟s efficacy. Eldredge 
(2003) described similar early randomised controlled trials testing the use of 
streptomycin in the treatment of tuberculosis (TB) and the Salk vaccine to 
prevent polio virus infection in a huge study population of American school 
children in 1954. The randomised controlled trial of the experimental drug 
streptomycin in the treatment of TB, involved 107 soldiers who had progressive 
disease.  The soldiers in the streptomycin study were randomly allocated to the 
intervention group or control which was no treatment. Most of the patients in the 
treatment group improved and most of those in the control group died, raising 
ethical issues around RCTs in that patients allocated to the control arm of a trial 
are potentially denied a beneficial treatment. 
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 Doyal & Tobias (2001) described a number of studies similar to the 
streptomycin study where effective treatment was withheld. One of the studies 
discussed the use of penicillin in the prevention of rheumatic fever in service 
men. Penicillin was known to prevent streptococcal respiratory infections and 
yet was withheld in a group of men selected by their military serial number.  
Doyal & Tobias (2001) argued that despite historical examples of ethically 
questionable studies, medical experiments on humans are generally consistent 
with the ethics of the medical profession. Clearly, basic moral, ethical and legal 
principles must be observed. One of these basic principles is the voluntary 
consent of the patient to be included in the experiment, having been made 
aware of the potential hazards as well as benefits ( Doyal & Tobias 2001).  
 
However, Edwards et al (1998) argue that RCTs necessarily violate a patient‟s 
right to the best treatment available, for the benefit of the future. Conversely, 
patients may be disadvantaged by not being included in a study, as trial entry 
implicitly suggests a higher standard of care in that patients in both treatment 
and control groups are potentially more closely monitored and observed 
(Segelov et al 1992).  
 
Edwards et al (1998) argued that if there is uncertainty over the treatment 
effects, then the participant has little to lose. Equipoise is described by Edwards 
& Lilford (1998) as the ethical basis and scientific rationale for conducting a trial, 
where the clinicians involved are genuinely uncertain about which treatment 
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under investigation is best. Equipoise is present when the treatments to be 
tested have potentially equal benefit (Chard & Lilford 1998) The effects of the 
treatments investigated in the current trial were unknown and of potential equal 
benefit and therefore equipoise was achieved.  
 
Robinson et al (2005) described a series of studies that explored the public‟s 
understanding of equipoise, randomisation, the consent process and voluntary 
participation. Informed consent is generally agreed to be an essential and 
fundamental part of conducting an RCT (Featherstone & Donovan 1998, Doyal 
& Tobias 2001), but the debate about how much information patients retain and 
understand has been the subject of much study (Featherstone & Donovan 1998, 
Robinson et al 2005).  
 
Featherstone & Donovan (1998) conducted a study to determine whether 
patients understood the concept of randomisation and potentially being denied 
a more beneficial treatment. They concluded that clear and accurate written and 
verbal information about randomisation into a study should be given to a patient 
in order to obtain a truly informed consent. Patients in stage two of the current 
study were given written information about the study, including an explanation 
of the treatment groups and how they would be randomised into the groups. 
This was also explained verbally when face to face contact was made on the 
ward prior to surgery. Where patients felt that one of the treatment groups was 
more or less favourable to them than another, it was made clear that allocation 
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to the group was random and why that randomisation was important to give an 
unbiased understanding of the effectiveness of the allocated treatment. On no 
occasion did a patient express a wish to not be given one of the treatments and 
therefore require exclusion from the study. 
 
Edwards et al (1998) argued that it is widely accepted that a potential 
participant in a study is in the best position to know where their best interests lie 
and their autonomy should be respected. The timing of obtaining informed 
consent is also an issue to consider (Pocock 1996, Edwards et al 1998, 
Eldredge 2003). Patients who are distressed, distracted or in pain, may be 
difficult to engage in the consent process and may, as a result, be unclear about 
crucial information regarding the study.  
 
Patients in the current study were approached on the ward following admission, 
when they had had time to read the information leaflet and at a time, as far as 
was possible, when they were quietly waiting to be prepared for their surgical 
procedure. Renal access and carotid surgery patients, for the most part, were 
admitted the day before surgery allowing sufficient opportunity and time to 
discuss the study and potential participation before their operation. Plastic 
surgery patients were admitted the day of surgery and access to them to 
discuss the study needed careful planning to allow sufficient time for informed 
consent to take place.  
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Kunz et al (2005) assessed the effects of randomisation and concealment of 
allocation on the results of health care trials and concluded that randomisation 
and concealment of allocation is crucial in intervention studies to achieve 
unbiased estimates of treatment effect. Blinding either the investigators, 
participants or both to the assigned intervention is argued to reduce bias further 
in a study as knowledge of the intervention could influence the response to it 
(Schultz & Grimes 2002). Schultz and Grimes (2002) go on to highlight, 
however,  that it is not possible to have blinding in all controlled trials but it is 
always possible to conceal allocation to a treatment group, preventing selection 
preference of the researcher or participant. Clearly in the current study, it was 
not possible to blind the treatment group, as the interventions under 
investigation required understanding, compliance and evaluation from the 
participant. However, concealment of the allocation of a treatment group was 
achieved by telephoning an academic colleague in the university who 
randomised each patient to a treatment arm using a computer generated 
randomisation table. 
 
When designing an RCT, the internal and external validity of the trial must be 
taken into account. The internal validity of the study is strengthened by 
eliminating as far as possible (through concealment of allocation and remote 
randomisation) the introduction of bias and the external validity is strengthened 
by the relevance and generalisability of the findings (Rothwell 2005). 
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The consideration and balance between internal and external validity is also 
reflected in explanatory or pragmatic trial design. Explanatory trials are often 
associated with drug trials, the use of a placebo and blinding the participant and 
researcher (Alford 2007). Explanatory trials enhance the internal validity of a 
trial, in that they exert as much control as possible over potential variables, in 
order to give an accurate picture of the effect of the intervention or treatment in 
principle (Newell & Burnard 2006). However pragmatic trials augment the 
external validity of a trial, in that they consider clinical effectiveness in the „real 
world‟ and therefore strengthen the generalisability of the findings (King & 
Thompson 2008).  Pragmatic trials permit clinical and patient characteristic 
variability and produce a level of confidence about the effectiveness of the 
treatment in everyday settings (Newell & Burnard 2006). 
 
 The current study tested interventions in the clinical environment in order to 
understand the benefit of each intervention in practice and was therefore a 
pragmatic trial. The current study has been conducted in such a way as to 
reduce as far as possible the introduction of bias, although blinding of the 
treatment to the researcher and participant was not possible. The external 
validity, or generalisability of the study was considered with a view to the 
implications for practice when caring for the studied and other surgical groups of 
patients having awake procedures, and is discussed in chapter seven. 
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The studies described in the literature (see chapter four) are comparative 
studies investigating a single treatment. The pilot RCT in the current study 
consisted of three treatment arms, two interventions and a control (the usual 
care the patient would receive in the operating theatre). 
 
Stage two pilot  
The interventions in the current study were conducted as a pilot RCT. The 
current study was a pilot RCT in order to test the feasibility of this stage of the 
study in the exploration of how intra-operative anxiety can be most effectively 
managed. Pilot studies are initiated to assess the feasibility of a variety of 
interventions, in a variety of circumstances (Bernstein 2001, Sahler et al 
2003).The feasibility and appropriateness of the interventions chosen for 
investigation in this stage of the study needed to be tested, as well as the 
design and feasibility of the study in the operating theatre environment. It is 
important to assess these feasibility issues in a pilot study before further studies 
can be recommended and implications for clinical practice determined. 
 
The acceptability of the interventions to the patient was also tested in stage two 
of the study. The effectiveness of the interventions may be associated with 
patient acceptability and this was tested by asking patients single question 
measures in the recovery room, immediately following their surgery (see 
appendices ten and eleven).  
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The overall aim of the study was to improve the patient‟s experience whilst 
having awake procedures and it was, therefore, essential that the acceptability 
of the interventions investigated in stage two were measured. 
 
5.5.2 Study design 
A pilot randomised controlled study of the effectiveness of interventions for 
intra-operative anxiety. A range of interventions were explored. Acceptability of 
the interventions to patients was also examined. 
 
5.5.3 Sample size 
In determining a sample size for the randomised control trial stage of the study, 
it was necessary to consider similar studies as well as what would be 
realistically achievable within the targeted client group. Moon and Cho‟s study 
(2001a) discussed handholding as the single intervention investigated in their 
study, the control group being the usual care patients would receive. The study 
described 30 patients in each arm of the study and claims to have yielded a 
significant reported result that handholding reduced intra-operative anxiety (see 
chapter four).  
 
The intervention described in the Man et al study (2003) was watching a video 
through customised spectacles; the control group described only as “no intra-
operative video”. The investigators recruited 22 patients in each arm of the 
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study and reported a statistically significant difference (p = 0.03) in the 
retrospective intra-operative Spielberger STAI anxiety scores in the intervention 
group when compared with the control group (see chapter four).  
 
Over a previous year at the time of planning the research in the research site, 
within the vascular speciality there were approximately 30 patients requiring 
carotid surgery and around 60 patients requiring renal access. The number of 
patients having plastic surgery under local anaesthesia in a year was around 
2000. These figures were based on data extrapolated from the electronic 
theatre management Galaxy system used in the Trust 2004/2005 (iSOFT 2005). 
It was felt reasonable and practicable, therefore, to recruit 120 patients, 40 in 
each arm of the study. 
 
The current study compares several different interventions and samples 40 
patients into each arm, giving a better powered study than that described by 
both Moon and Cho (2001a) and Man et al (2003), with better controls.  
 
5.5.4 Access and sample characteristics 
Patients were quota sampled to ensure there were equal numbers of plastic and 
vascular surgery patients in each treatment condition. A quota sample is a non-
random sample of participants and can be used to increase the likelihood of 
achieving appropriate distribution of persons with specific characteristics 
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(Hinshaw et al 1999). This sampling method can be used where the researcher 
has identified strata of the population and needs to ensure varied portions of the 
population are represented (Polit & Hungler 1999)5. Vascular patients were 
further stratified to ensure proportionate numbers of carotid surgery and renal 
access surgery patients were allocated to each treatment condition.  
 
Consecutive vascular and plastic surgery patients were approached for 
inclusion in the study until the quotas were reached. Patients were randomly 
allocated from each quota to the three treatment conditions using a computer 
generated table. One of the most acceptable methods for selecting a random 
sample is to use a table of numbers, which can be computer generated 
(Dempsey & Dempsey 2000). 
 
A separate randomisation table was constructed for each group; Plastic surgery 
patients, vascular surgery patients having carotid surgery and vascular surgery 
patients having arterio-venous fistula formation.  
 
At the beginning of the study, plastic surgery patients expected to have surgery 
under local anaesthesia were sampled from the consultant‟s outpatient 
appointment list. Patients were identified from the list of new patient referrals 
expected in clinic that day or the following day. Later in the study, patients were 
                                                          
5
 Quota sampling in the context of this study differs from stratified random sampling, in 
that the quota percentages present in the population are not represented in the sample) 
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sampled from admission lists and approached via the post with an information 
sheet and covering letter (appendices twelve, thirteen and fourteen). Vascular 
surgery patients planned to have a procedure performed under local or regional 
anaesthesia without sedation were sampled from provisional vascular pre-
admission and operating lists. 
 
Following inclusion in the study, a letter was sent to the relevant General 
Practitioners to inform them of their patient‟s participation and detail of their 
involvement in the study (see appendix fifteen). 
 
5.5.5 Inclusion and exclusion criteria 
Inclusion and exclusion criteria were the same for stage two as for stage one of 
the study, with the additional criteria detailed below relating specifically to the 
pilot randomised controlled trial. 
 
Inclusion criteria 
 Patients could only be included in the study if their cognitive abilities enabled 
them to give informed consent.  
Exclusion criteria 
 Patients having local or regional anaesthesia but sedated throughout 
their procedure. Sedation was defined as the administration of anxiolytic 
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benzodiazepines given peri-operatively, where sedation is prolonged and 
profound, to relieve a patient‟s anxiety or discomfort. Patients 
administered opiates for pain relief where profound sedative effect was 
observed. 
(Patients who were profoundly sedated during their procedure, would 
not be able to respond to questions asked at the time of their procedure 
and would have had an altered perception of the event when asked 
questions retrospectively.)  
 Patients who were having procedures under local or regional 
anaesthesia but were prescribed an anxiolytic pre-medication.  (Pre-
medicated patients may have altered awareness of the intra-operative 
and possibly post-operative phases and of their experience of anxiety.) 
 Patients whose local or regional anaesthesia had to be converted to a 
general anaesthetic for surgical or medical reasons. 
 Patients whose cognitive abilities did not allow them to give informed 
consent.  
 Patients who had other communication difficulties and had problems 
understanding the questions in the questionnaires.  
 
5.5.6 Ethical issues 
The main ethical issues in stage two of the study were consent, confidentially, 
potential for inconvenience and a minimal potential for distress. Access to 
plastic and vascular surgical patients to gain consent had to be planned so that 
patients did not feel coerced and could be given the time to consider the 
251 
 
information they had been given and raise any issues or concerns. Plastic 
surgery patients were initially approached in the outpatient department, then 
later in the study on the day of surgery on the ward. All patients in this stage of 
the study were contacted initially with an information sheet and letter in the 
name of the consultant and the researcher, which was then followed up in a 
face to face contact on the ward. 
 
The potential for inconvenience was possible as the relevant information would 
take a few minutes to read. Patients allocated to intervention three (see page 
265), were expected to read an additional procedural information sheet, taking 
approximately a further ten minutes. In addition, participants in intervention 
three were then required to sit or lie down somewhere quiet and listen to the 
relaxation CD, lasting a further eight minutes.  
 
All patients who expressed an interest in being involved in the study were 
informed about the intervention and control groups and how being allocated to a 
particular group would affect what happened to them before and during their 
procedure. The potential for inconvenience was minimised by ensuring the 
relevant information was concise and clear. Additionally, mindful of the time 
element, Benson‟s relaxation technique (1975) was selected for the CD in 
intervention three, as it is simple and short, as well as being a validated and 
frequently used technique (discussed further later in the chapter,  page 260)   
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The potential for distress may have arisen during the peri-operative event, for 
those patients involved in the study, due to the stressful nature of the surgical 
environment generally and the additional demands on them that they could 
potentially experience from participation in the study. Should patients have felt 
distressed at any point as a result of participating in the study, the investigation 
would have been stopped and the patient would have received standard care. 
However, it should be noted that the active treatments all contained additional 
elements of care which have no known detrimental effects. All patients in the 
study received the usual care and support throughout the peri-operative period, 
unless they had been allocated to receive the additional care described in the 
intervention groups.  
 
As in stage one, data were anonymised and only available to the investigator 
and academic supervisors, to ensure confidentiality. 
Interpreting facilities were available for patients in both stages of the study using 
the hospital liaison service.  
 
5.5.7 Measures and materials 
Measures 
 Eysenck Personality Questionnaire (EPQ) (1975) was used again in 
stage two of the study, to assess personality type and was carried out 
pre-operatively. The association and relationship between personality 
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and anxiety was important to explore as in stage one of the study. 
Patient‟s who score highly neurotic are more likely to have a poorer post-
operative outcome (Cheung et al 2003a) and, therefore, important and 
relevant to investigate in stage two as well as stage one of the study,  in 
terms of its relationship with effective intra-operative anxiety 
management. The full EPQ-R scale consists of more than a hundred 
questions and was therefore felt to be impractical when assessing a 
patient immediately pre-operatively. The EPQ short scale was selected 
for this stage of the study, as this is the recognised scale of choice when 
time is limited (Eysenck and Eysenck 1991). 
 Spielberger State-Trait Anxiety Inventory (STAI) (1983) was used again 
in this stage, to measure state anxiety pre-operatively as has been used 
in previous studies  to assess pre-operative anxiety (Elkins et al 2004, 
Man et al 2003, Muglali & Komerik 2008) . The trait anxiety scale was not 
used in stage two of the study as this additional scale was felt to be 
cumbersome and time consuming to administer in the immediate pre-
operative period.  
 Subjective Units of Discomfort (SUDs) were used to measure anxiety 
experienced intra-operatively and is a term used to describe the 
measurement of anxiety using a linear scoring instrument to determine 
the level of anxiety experienced (Hayes et al 2008). A Visual Analogue 
Scale (VAS) (see appendix sixteen) was used to assist the respondent to 
rate their experience of anxiety during the intra-operative phase, 
contemporaneously. The VAS was identical to that used in stage one, an 
11 point linear scale, 0 being no anxiety and 10 being extreme anxiety. 
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Patients were also asked to rate their intra-operative anxiety using the 
VAS post-hoc in the recovery room. 
Additionally, for 52% of patients in stage two, pre-operative anxiety was 
measured using the VAS scale as a rehearsal for intra-operative anxiety 
measurement.   
 Physiological Measurements 
      Blood pressure  
 Heart rate  
 Oxygen saturation 
 Respiratory rate 
 
Anxiety is known to be associated with physiological arousal, described as 
„flight or fight‟ response and increased sympathetic activity (Sutherland and 
Cooper 1990). Physiological hyper-arousal and autonomic dysfunction are 
known to be particularly associated with panic disorder, but are acknowledged 
as a feature of all anxiety syndromes (Joiner et al 1999, Mussgay & Ruddel 
2004). Physiological measures, commonly raised heart rate and blood pressure, 
have therefore often been investigated or used by clinicians as indicators of 
anxiety (De Jong et al 2004, Shapiro et al 1996, Mussgay & Ruddell 2004). De 
Jong et al (2004), however, in their study of anxiety in cardiac patients, advise 
caution when using heart rate and blood pressure alone as manifestations of 
anxiety and suggest that a valid instrument is used to assess an individual‟s 
anxiety.   
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Physiological observations were recorded within the current study, as it was felt 
important to investigate and explore the relationship between physiological 
readings, anxiety scores and personality trait, in the study sample.  
 
Moser et al (2003) discuss further potential manifestations of anxiety in terms of 
behavioural indicators, such as restlessness, sweating and difficulty with 
verbalisation. For the purposes of the current study, it was felt that observations 
of a patient‟s behaviour were subjective and difficult to assess accurately in an 
operating theatre environment, where patients are actively encouraged to not 
move around on the table, therefore restricting a true behavioural picture.     
 
 Measure of Acceptability. Single question measures arranged as Likert 
scales, aimed to examine the usefulness and acceptability to participants 
of the described interventions (see appendices ten and eleven ) 
 
Validity of the measures   
Spielberger STAI (1983) form Y1 only and the EPQ short scale (1975) were the 
questionnaires used in stage two. As discussed earlier, both are frequently 
employed and valid questionnaires and have been used extensively in the 
exploration of state anxiety in surgical patients and personality dimensions (see 
page 252).  
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Subjective Units of Discomfort measures consisted of simple visual analogue 
scales which are a reliable and valid instrument often used in the assessment of 
anxiety (Hayes et al 2008, Elkins et al 2004, Coles & Heimberg 1999).  
 
Physiological measurements of pulse, respiration rate and particularly blood 
pressure have not necessarily been reliable with traditional manual 
measurements. Manual measurements are open to interpretation and the skill 
of the individual taking the reading and the effectiveness of the equipment used 
to take the recording (Smith 1997). Patient monitoring systems and machinery 
have been developed over time and, being reliably accurate, are often used in 
studies where physiological indicators are measured (Mussgay & Ruddell 2004, 
Van Egeren & Sparrow 1990). Arguably, the validity of an instrument will be 
supported by an accumulation of evidence as this gives us confidence (Polit, et 
al 2001). Physiological measurements are automatically recorded, enhancing 
the reliability of the measurement. In addition, as the measurement is an 
automatic displayed reading, a number of different researchers would record 
the same reading, as there is no interpretation required.   
 
Materials 
 A CD player and headset was required for those patients allocated to the 
anxiety management intervention. The CD contained the relaxation 
technique for patients to listen to on the ward prior to their surgery, and 
the details of this intervention are described on page 260. 
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 A data recording sheet was a double sided sheet of A4 designed to 
document the SUDs and physiological measurements (see appendix 
sixteen) 
 
5.5.8 Interventions  
It was important to consider the range of interventions for the management of 
anxiety described in the literature and to determine the choice of interventions 
for the current study. The pilot randomised control trial tested two interventions 
against usual care in the control arm of the study. There are several 
interventions described in the literature for the management of anxiety (see 
chapters two and four), but few relate to intra-operative interventions with 
patients having awake procedures. The effectiveness of the interventions 
described in the studies referred to, in the main was tested by investigating a 
single intervention versus control. The current study investigated two 
interventions against a usual care control, in order to determine the most 
effective anxiety management intervention. Moreover, patient acceptance and 
feasibility of the interventions was explored in the current study.  
 
The range of anxiety management techniques described in the literature can be 
broadly categorised in two ways. An anxiety management technique may 
involve the individual who is anxious having their anxiety managed by someone 
else, for example a nurse or other healthcare professional, reassuring them or 
offering medications. Conversely, the technique may involve an individual who 
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is anxious managing their anxiety themselves, for example, by carrying out a 
learned relaxation technique. It is acknowledged that individuals mange their 
anxiety in different ways, depending on their personality type and coping style 
(Teasdale 1995b). There are those who seek to attach themselves to a figure 
who they feel is able to protect them from the perceived threat and those who 
wish to learn about their situation and feel empowered to manage their own 
condition.  Personality may positively or negatively affect the ability of an 
individual to cope and will determine their coping style (Connor-Smith & 
Flachsbart, 2007). Extraverts are more problem solving, whereas introverts tend 
to use problematic strategies like wishful thinking and avoidance (Connor-Smith 
& Flachsbart, 2007). The use of the EPQ (1975) measured participants‟ 
extraversion and introversion scores as well as neuroticism, in order to explore 
the relationship between personality and the perception of experienced anxiety.   
 
It was, therefore, decided that each treatment arm of the study should reflect 
the two broad categories of anxiety management techniques described above, 
in addition to the control condition and are described below.  
 
Description of interventions 
 Control group. The theatre practitioner caring for the patient 
introduced themselves to the patient and made the patient aware that 
they would be in the operating theatre to respond to any questions or 
needs the patient might have. The practitioner did not remain at the 
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patient‟s side, but continued with other duties required in the 
operating theatre. This is common practice for care of the awake 
patient in theatre. 
 Handholding. Handholding is an intervention based on the notion 
that the patient‟s anxiety is being managed by someone other than 
the patient. Moon and Cho (2001a) described handholding as sitting 
with the patient throughout their procedure, holding their hand. 
Handholding was also described by Moon &Cho (2001a) in terms of a 
reassuring presence of the nurse and the calming effect of physical 
touch. Therapeutic touch has been discussed in the literature as an 
intervention to manage anxiety as well as pain (Meehan 1998, 
Samarel 1998). As described earlier (page 158), Meehan (1998) 
contended that therapeutic touch is a potential nursing intervention 
where it is possible for the practitioner to sense the human „energy 
field‟ through their responsive hands. The practitioner, with the aim of 
promoting healing, then becomes familiar with the patient‟s purported 
energy field and facilitates the patient‟s natural healing by directing 
the energy field around areas of imbalance and impeded flow 
(Meehan 1998). However, physical touch does not actually take place 
during this intervention, as the practitioner‟s hands are kept 1-2 
centimetres above the patients body (Meehan 1998). However, there 
is no demonstrable physiological mechanism for this proposed 
approach. Routasalo (1999) describes physical touch (common in 
patient-nurse interactions that may have a therapeutic calming effect) 
as an adjunct to verbal communication. In the current study, the 
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researcher sat next to the patient, holding their hand throughout the 
procedure. Verbal interaction between the patient and the researcher 
was limited to general conversation. 
 
 Information and anxiety management package. The information 
and anxiety management package was an intervention based on the 
notion that patients‟ anxiety can be managed by themselves. The 
anxiety management package consisted of an information leaflet 
describing the patient‟s surgical event to prepare them for what they 
were about to experience and an 8 minute compact disc (CD) 
recording containing a relaxation technique. 
 
 Progressive relaxation has been acknowledged as an effective 
intervention for the management of peri-operative anxiety and 
post-operative pain (Poolsawat 2003, Good et al 2000). 
Relaxation is described by DeMarco-Sinatra (2000) as a 
process whereby the individual can withdraw from their 
surroundings and maintain a relaxed state to manage a 
transient anxiety state. Benson‟s relaxation technique has 
been used in studies examining the effectiveness of relaxation 
for surgical anxiety and anxiety generally (Poolsawat et al 
2003, DeMarco-Sinatra 2000). Both studies report the benefits 
of progressive relaxation in surgical patients and Poolsawat 
(2003) reports a significant reduction in pre-operative anxiety 
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scores following the use of Benson‟s progressive relaxation 
technique. The CD gave instructions in progressive relaxation 
technique based on Benson‟s relaxation response (1975), set 
against a background of relaxing music. Benson‟s relaxation 
protocol was selected for the relaxation intervention as it is 
frequently used in the management of anxiety. The technique 
is also short and concise, making it ideal to administer in the 
surgical clinical environment (appendix seventeen). Patients 
were given the CD to listen to on the ward prior to leaving the 
ward for the operating theatre. The CD and playing machine 
with earphones were made available to the patient in sufficient 
time for them to comfortably listen to the information contained 
on the CD and practice the technique, before they were taken 
to theatre. The theatre practitioner caring for the patient 
randomised to this intervention verbally reinforced the 
information contained on the CD during the procedure. 
 
 Separate information leaflets were developed for patients in 
each surgical group (plastic surgery, carotid and fistula surgery) 
(see appendices eighteen, nineteen and twenty) and contained 
information about what would happen to the patient pre-
operatively, during the surgical procedure and immediately 
post-operatively. Providing information to patients is an 
essential part of the health care professional‟s role and is a 
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vital element of patient empowerment (Lowry 1995). However, 
Mitchell (2000) argued that the effectiveness of information 
given to a surgical patient pre-operatively in terms of anxiety 
management would depend on their individual coping style. 
Coping style potentially determines the type and amount of 
information a patient would find helpful (Mitchell 2000). 
However, assessing individual coping style pre-operatively in 
order to ensure the most appropriate information leaflet is 
administered is pragmatically difficult to achieve. The 
information leaflets used in this intervention were simple, but 
with essential and sufficient detail. Additionally, at the end of 
the procedure patients were asked to comment on their clarity 
and acceptability.  
 
5.5.9 Procedure 
Plastic surgery patients 
Plastic surgery outpatient clinics were targeted to access and recruit patients 
who would be having a procedure under local anaesthesia. The majority of 
patients with skin lesions seen in outpatients go on to have their surgery under 
local anaesthesia. A list of new and follow-up patients who were due to be seen 
in clinic arrived in the department with their medical records. The nurse in 
charge of the clinic selected consecutive patients from the list. The names of 
those patients were then given to the researcher who was present in the 
department whilst the patient was being seen. The consultant was informed 
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which patients had been selected and would briefly explain the intended study 
to the patient at the end of the consultation and ask for the patient‟s permission 
to be approached by the researcher.  
 
If the patient indicated their interest in the study, the nurse in the clinic informed 
the researcher, who was outside the consulting room. The patient was 
approached by the researcher as they left the room and was taken to another 
private area of the department. The study was explained in more detail and an 
information leaflet given. The researcher sought permission from patients to ring 
them at home at a convenient time 2-3 days later. This provided the patient with 
time to read the information about the study before having the opportunity to 
ask any further questions. Following the telephone call, patients who wished to 
participate were met by the researcher on the ward on the day of their surgery 
to obtain written consent.  
 
This method of approaching plastic surgery patients soon proved to be 
problematic. Access to outpatient clinics where significant numbers of patients 
with skin lesions were being seen, was difficult to plan and unpredictable. 
Moreover, patients who were successfully approached in outpatients were then 
very difficult to keep track of on the PAS system, in order to determine their 
admission date and follow through to consent into the study. 
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An alternative approach was adopted following a Research Ethics Committee 
agreement to a substantive amendment to the study (see appendix twenty one). 
Consecutive plastic surgery patients, who were planned to have surgery under 
local anaesthesia, were accessed from admission lists generated by the 
medical secretaries and consultants.  An information sheet and covering letter 
from the researcher and their consultant was sent to patients‟ home addresses 
explaining the study, a minimum of 48 hours prior to their admission date (see 
appendices twelve, and fourteen). This allowed the patient to read and consider 
the information and their thoughts about participation in the study. The patient 
was then approached on the ward on the day of their admission in a face to 
face contact, to discuss the study further and obtain consent.  
 
Patients who were non-English speaking had access to the hospital interpreting 
service, which was arranged for the outpatient appointment if required. An 
interpreter was asked to assist in the discussion with the researcher if the 
patient agreed to be approached. 
 
Vascular surgery patients 
Consecutive vascular surgery patients scheduled for carotid and renal access 
surgery were sent an information sheet and covering letter from the researcher 
and their consultant (see appendices twelve and thirteen), with their 
admission/pre-assessment appointment letter, giving a brief description of the 
study.  
265 
 
 
Patients who require carotid surgery are referred to the vascular surgeons from 
the Trans-Ischaemic Attack (TIA) clinic in the outpatients department. The 
physicians see patients who have been having TIAs and determine the need for 
surgery referral based on the extent of carotid disease and level of stenosis. 
The physicians request a surgical consultation, which is arranged at the time of 
their appointment, and the patient is seen immediately by a vascular consultant 
who is also present in the outpatients department. Once the decision is made to 
perform carotid surgery, admission is usually arranged within the next few days, 
as it is generally agreed that prompt treatment following an ischaemic event is 
likely to result in a more favourable outcome for the patient, and is in line with 
the National Stroke Strategy (Department of Health 2007 c, NICE 2008).  
 
The researcher was made aware about patients planned for carotid surgery by 
the medical secretaries and the consultants. Patients scheduled for surgery 
were pre-assessed by the vascular house officers on the ward prior to surgery 
(which could be a few days before surgery), or immediately prior to surgery on 
the day of admission. Patients were mostly visited on the day of admission by 
the researcher to discuss the information they had received about the study in 
the post, determine whether the patient wanted to participate in the research 
and obtain their written consent. Where it was not possible to visit the patient 
the day before surgery (for example at the weekend) the patient was seen early 
on the morning of the planned procedure. Patients were sent the information at 
least 48 hours prior to admission and had had chance to read and consider their 
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participation and agreed practice as per the substantive amendment to protocol 
approved by the Research Ethics Committee.       
 
Vascular surgery patients requiring renal access surgery are not seen in the 
pre-assessment clinic, but admitted to the ward the day before their operation. 
Consecutive patients planned to have this procedure performed under a 
regional anaesthesia were selected from the provisional operating lists by the 
medical secretary and details passed on to the researcher. The secretaries sent 
the information sheet and covering letter about the study to the patient with their 
admission letter. The researcher visited the patient on the ward the day before 
their surgery where possible, or early on the day of surgery, to discuss the study 
in more detail. The researcher discussed any questions the patient might have 
and obtained their written consent if they wished to participate.  
 
All patients in the study were reminded that participation was entirely voluntary 
and they could choose to opt out of the research at any time without affecting 
their care in any way. 
 
Occasionally patients were visited who had not, for a variety of reasons, 
received the information sheet in the post. If the patient was being visited the 
day before surgery, the researcher explained the study and left an information 
sheet with them on the ward to read and consider overnight. The patient was 
then revisited on the day of surgery and consented if they wished to participate. 
267 
 
 
On those occasions where patients had not received their information sheet in 
the post and were visited on the day of surgery, the appropriate time could not 
be given to reflect on the study and the patient could not be considered as a 
potential study participant. 
 
As soon as patients had consented to participate, they were randomised into an 
intervention or control group. The researcher telephoned a designated person 
who allocated a number to the patient from a computer generated randomised 
numbers table, denoting the group to which they had been assigned.  
 
Consecutive vascular and plastic surgery patients were approached. Those 
patients allocated to the information and anxiety management group needed to 
listen to the compact disc recording (CD) prior to leaving the ward for the 
operating theatre. A CD player with earphones and the CD were made available 
to the patient to ensure sufficient time for them comfortably to listen to the 
information contained on the CD and practice the relaxation technique. 
 
Non-English speaking patients had access to the hospital interpreting services 
and written and CD information were translated as necessary. 
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Plastic and vascular surgical patients who had consented to be part of the study 
were greeted on their arrival in theatre by the researcher who is an experienced 
theatre practitioner and part of the usual care team. Pre-operative anxiety was 
measured in the anaesthetic room immediately before surgery took place, using 
the STAI form Y1. Although not planned at the beginning of this stage of the 
study, a pre-operative VAS anxiety  score was taken in addition to the STAI for 
around half of study participants (52.3%), in order to prepare the patient for 
intra-operative scoring using the VAS. The short scale EPQ was also completed 
in the anaesthetic room. 
 
The researcher asked the patient twice during their procedure, approximately 
one third and two third intervals into the procedure, to pick a point on the VAS to 
describe the anxiety they were experiencing at that time.  The researcher was 
able to make a judgement because of clinical experience about how long the 
procedure would take (taking into account unexpected events) and, therefore, 
judge where these intervals would fall. A further post-hoc measurement was 
taken immediately post surgery of the anxiety the patient had experienced intra-
operatively using a VAS, following the initial recording of clinical observations 
that were routinely performed on arrival in the recovery room. 
 
Physiological measurements were recorded from the patient‟s vital signs 
monitor (routinely connected as normal clinical practice) at the same time as the 
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VAS anxiety ratings.  The physiological and VAS ratings were documented on 
the data recording sheet (see appendix sixteen). 
 
In addition to the documentation of SUDs and physiological measurements, 
observatory file notes were made about each study participant, using the blank 
sections at the back of the document described above. Field notes are used 
generally in research as notes collected from observations made from the 
investigation in the field, to facilitate the definition of the context of the study 
(Newell & Burnard 2006).  
 
Potentially, it was conceivable that two recruited patients might arrive in 
different operating theatres at the same time, meaning the researcher couldn‟t 
access both patients. Therefore, two theatre practitioners who normally care for 
these patients in theatre were trained to administer the research instruments as 
part of their usual care and monitoring of the patient having a procedure 
performed under local or regional anaesthesia. This ensured that potential 
participants were not lost from the study. 
 
These practitioners undertook training in how to collect the required data and, in 
addition, received instruction in approaching and consenting patients for the 
study as well as the administration of all the intervention conditions. One of the 
trained theatre practitioners did not become involved with the administration of 
the research until the study was well underway and, as a result, was involved 
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with fewer study participants. Both trained theatre practitioners, however, 
administered the research in all the condition groups.  
 
Internal validity 
In a controlled trial of interventions, constancy of the conditions is essential to 
strengthen internal validity (Crookes and Davies 1998). For the second stage of 
the study, the researcher, being an experienced operating theatre practitioner, 
was familiar with the clinical environment and able to administer the research 
instruments consistently and effectively, in the treatment and control groups.  
 
To reduce the potential for theatre practitioner researchers to differ in their 
administration of the measures and interventions and recording of the data, the 
two practitioners working in the operating theatres involved in the research were 
approached and trained by the researcher. It was important to ensure that both 
practitioners were clear about the procedure so that they were consistently 
adhering to agreed practice when administering the research, strengthening the 
internal validity of this stage of the study. The theatre practitioners were trained, 
one before commencement of the study and the second during the course of 
the study. They were instructed in how to approach and consent patients, how 
and when to use the selected questionnaires and how to administer the 
intervention and control treatments in the exact way described in the research 
protocol. The theatre practitioners then practiced in a role play setting, 
facilitated by the researcher.  
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The described research administration training and practice opportunities aimed 
to reduce the threat posed to the internal validity of the study, in involving more 
than one clinician as a researcher. In addition, the researcher observed 30% of 
the research administration undertaken by the assistant researchers, in order to 
confirm the quality and stringency of their practice in administering the 
measures and interventions. The quantity of assistant researcher activity 
observed was felt to robustly determine protocol adherence and the described 
observation was undertaken using a convenience sampling approach whilst 
working in the clinical field. 
 
External validity 
The randomised controlled trial in stage two of the study was developed as a 
pragmatic trial undertaken in its „real world‟ setting. The design of this stage of 
the study, therefore, enhanced the external validity of the study, in that the 
findings are directly generalisable to similar clinical settings.  
 
5.5.10 Data analysis stage two and data comparison between stages 
Potential variables 
Stage two data were tested for difference in the described measures according 
to several variables in order to determine whether analysis of covariance would 
be required. Gender and age, were examined to ensure randomisation had 
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resulted in equal distribution between intervention groups, using Chi square and 
one way ANOVA. Gender was analysed using Chi square to assess for 
independence of the data between the genders and detect differences (Anthony 
1999). Chi square test gives a value that will be able to determine the 
probability that the results occurred by chance alone (Anthony 1999). 
 
Neuroticism and extraversion scores were tested for differences between 
groups in stage two and between stage one and two subjects (using ANOVA 
and t-test), as these personality features may have had a potential effect on 
anxiety scores. It was felt that trait anxiety may have had a potential ceiling 
effect on state anxiety scores and consequently high and low anxiety scores 
were examined using one way ANOVA to test for differences between groups. 
Additionally, a small number of subjects received opiate analgesia or sedation 
during their awake surgery and it was felt that this may have had a potential 
effect on intra-operative anxiety scores, in that it would affect awareness of the 
event. This particular variable was examined using descriptive statistics to 
determine the need to adopt a covariance approach to stage two data analysis.  
 
Pre-operative VAS anxiety scores from some subjects were also identified as 
potential confounding variables. These were examined using t-test and, if 
necessary, ANCOVA to account for their possible influence.  
 
Main outcome measure 
273 
 
The main outcome measure was considered to be the intra-operative VAS 
anxiety scores and was tested for difference between intervention and 
diagnostic sub-groups using one way ANOVA, in order to determine 
effectiveness of the interventions under investigation on intra-operative anxiety 
within each of the different diagnostic sub-groups investigated and across 
groups.  
 
Correlations were also examined using Pearson‟s correlation coefficient 
between VAS and STAI anxiety scores in order to examine the relationship 
between anxiety experienced throughout the peri-operative event. Pearson test 
is a parametric test and assumes a normal distribution. This test returns a 
correlation coefficient of which the higher the value, the higher the correlation 
(Anthony 1999).  
 
Retrospective v contemporaneous anxiety scores 
The validity and value of retrospective anxiety measurement was investigated 
by examining the correlations between intra-operative and post-hoc ratings of 
intra-operative anxiety from stage two and visually comparing VAS anxiety 
score correlations between stages one and two. Pearson‟s correlation 
coefficient was used to compare the level of the correlation between post-hoc 
and intra-operative ratings. In order to consider whether the intra-operative 
anxiety ratings from stage one and stage two were different, the unrelated t-test 
was used to compare the two sets of scores.  
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In the second stage of the study, a decision needed to be made as to whether 
correlation was being considered when looking at the relationships and 
similarity between the variables, or agreement about those relationships. It was 
felt justified to use correlational tests to examine these relationships, as long as 
scores were related in a systematic way. The relationship between variables 
was considered to be the point of investigation rather than the match between 
them. Typically, in examining reliability of a measure over time, agreement, 
rather than correlation is required. However, in this case agreement is less 
important. For example, it may be that anxiety always decreases with increasing 
time from an event, but this does not matter if the decrease is reliable, since we 
can apply a correction. Examining correlation will show such a systematic 
relationship, regardless of whether absolute agreement is present. VAS ratings 
were considered to be interval level data and could test for a significant 
correlation.  By determining a level of correlation between variables we can 
measure the strength of the connection between outcomes (Watson et al 2006). 
 
Physiological and acceptability data 
Physiological data were examined using ANOVA to determine whether there 
were any differences in physiological readings between groups. The 
relationship between physiological data and anxiety scores were explored using 
a correlational approach. 
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Acceptability of the interventions in stage two was examined using descriptive 
statistics. 
 
The bonferoni correction test, which involves reducing the level of significance 
in all the statistical tests used, can be applied to account for type I errors that 
are more likely to occur when multiple tests are used. The decision was made 
to not apply Bonferroni correction to the tests undertaken in the current study in 
order to avoid the risk of type II error and overlook a truly significant result. 
Accordingly analysis of the data was treated with caution. 
 
Summary 
This chapter outlines the rationale, method, design, procedure and analysis of 
the current study, which was undertaken in two distinct stages. The following 
chapter describes the results of the study.  
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CHAPTER SIX 
RESULTS 
6.1 Introduction 
This chapter presents the findings from the studies described in chapter 5. The 
study was conducted in two stages and the results from each stage of the study 
are presented sequentially and as comparisons between each stage. The 
results are presented in tabular form with additional description in the text. The 
Statistics Package for Social Sciences (SPSS) was used for all data analysis. 
The specific statistical tests used are described in the methods chapter and at 
relevant points below. 
 
The Spielberger State Trait Anxiety Inventory (STAI) was a validated measure 
of peri-operative anxiety used in both stages of the study. However, trait anxiety 
was only measured and reported in stage one. State anxiety results are 
reported from both stages of the study. 
 
The results of the Eysenck Personality Questionnaire (EPQ) are reported in 
both stages of the study. The EPQ short scale, however, was the personality 
measure of choice in stage two, where the timing and nature of the 
questionnaire administration required a shorter and more succinct 
measurement tool. The EPQ short scale was developed for use where time was 
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limited and considered in such situations to be a valid measurement of 
personality (Eysenck & Eysenck 1991). The two scales are highly correlated. 
 
The Attitudes and Experiences of Previous Surgery Questionnaire (AEPS) 
consisting of four Visual Analogue Scales (VAS), was designed specifically for 
the study in order to retrospectively investigate pre-, intra- and post-operative 
anxiety and most vivid previous surgery experiences (see appendix seven). 
Results from this questionnaire are reported to determine prevalence of peri-
operative anxiety, particularly intra-operative anxiety during awake procedures. 
Additionally the previous surgical experience VAS scale is reported to explore 
the potential effect of past experience on subsequent surgical experience and 
the anxiety experienced as a result.   
 
Subjective Units of Discomfort (SUDs) are reported from stage two of the study 
and consisted of three VAS scales to determine the contemporaneous 
experience of intra-operative anxiety, recorded at two points during the 
procedure. A third VAS scale recorded a post-hoc intra-operative anxiety score, 
taken immediately following surgery. This score was compared with 
contemporaneous intra-operative anxiety ratings from stage two and 
retrospective ratings of intra-operative anxiety from stage one, in order to 
estimate the validity and reliability of retrospective anxiety evaluation.  
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VAS scores were taken for some patients pre-operatively in order for them to 
practice scoring their subjective anxiety using an analogue scale during the 
intra-operative phase of the experiment. This technique was developed 
throughout the course of the study and, therefore, pre-operative VAS scores 
were not recorded for the whole study population. A pre-operative VAS anxiety 
rating was taken for 67 out of 128 (52.3 %) subjects in stage two and compared 
with the STAI pre-operative state anxiety scores from the same group of 
subjects, to explore the validity of analogue scale evaluation of anxiety. 
Additionally, pre-operative VAS anxiety scores were tested to examine the 
correlation with intra-operative scores and to determine whether pre-operative 
anxiety needed to be accounted for using a covariance approach.   
  
6.2 Stage one :-  Retrospective questionnaire survey 
6.2.1 Characteristics of subjects 
A random sample of 213 patients was approached via the post one to two 
weeks following their awake surgical procedure. Eleven vascular surgery 
patients and 202 plastic surgery patients were sampled using a computer 
generated sampling list . Ninety eight patients returned their questionnaires, 
giving a response rate of 46.1%.  Fifty eight respondents were male and 37 
female. The age of responders ranged from 24 to 95 (mean age 68.02, SD 
16.57). However, the majority of patients were over 50, the largest proportion 
(n=49) of patients being between 70 and 90 years of age (only nine responders 
were under the age of 50). Awake plastic surgery procedures predominantly 
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involve the excision of malignant skin lesions. Malignant skin lesions mostly 
affect older people, resulting in the large number of elderly patients in the 
sample. Non- responders were equally distributed between male (n=51) and 
female (n=46) patients. Out of the eleven vascular patients who were 
approached, only four returned their questionnaires. Reminder letters were sent 
to patients (n=118) if they had not returned their questionnaires within two 
weeks.  
 
Out of those who responded, not all questionnaires were fully completed. Seven 
patients returned the AEPS only and two different patients had only completed 
the front sheet of the Spielberger Inventory.  Eight patients sent questionnaires 
back with written notes, largely giving additional detail relating to the questions 
on the visual analogue scale. A further five patients attached a letter to the 
returned questionnaires, expressing their concern with the length and 
complexity of the questionnaires, in particular the EPQ.  The EPQ long scale 
was used for stage one patients and consists of 110 questions. In addition to 
the length of this questionnaire, the nature of the sometimes personal questions 
proved to be a cause for concern for some patients. These issues with the 
questionnaire potentially affected the response rate. The implications of the 
measures used are discussed further in chapter seven. Four patients returned 
the whole questionnaire pack, including the covering letter and information 
sheet, with nothing completed at all. However, all other returned packs had 
completed the AEPS questionnaire. This questionnaire included a tick box 
asking patients whether they had received medication during their procedure 
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that had made them feel drowsy. A yes answer to this question indicated that 
the patient received sedation intra-operatively, and, therefore, experienced 
potential awareness of the event that may have affected their anxiety score. 
Such responses were to be excluded from the analysis. None of the returned 
questionnaires were excluded for this reason. The AEPS questionnaire was 
short, easy to complete and was clearly related to their recent surgery.  
 
6.2.2 VAS anxiety scores 
For the purpose of stage one analysis, the reported ratings of anxiety from the 
visual analogue scales in the Attitudes and Experiences of Previous Surgery 
Questionnaire (AEPS) have been dichotomised from the score of 5. Kindler et al 
(2000) determined scores of 50 (from a 100mm scale) and above as identifying 
those subjects who were the most anxious. Therefore, scores of 5 or above 
were deemed to accurately represent a potentially unpleasant and 
unacceptable anxiety experience. The table below illustrates the findings from 
the visual analogue retrospective ratings of pre-, intra- and post-operative 
anxiety.  
 
Table 6.1 Dichotomised anxiety ratings 
Peri-operative VAS 
scores 
Scores below 5 
 
Score of 5 and above 
Pre-operative  
 
n = 65 (70.7%) n = 27 (29.3%) 
Intra-operative 
 
n = 60 (65.9%) n = 31 (34.1%) 
Post-operative 
 
n = 76 (83.5%) n = 15 (16.5%) 
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The majority of respondents reported acceptable levels of anxiety, although 
intra-operatively, ratings of unacceptable anxiety are elevated (n=34.1%). As 
might be expected, post-operative anxiety scores dropped markedly once 
surgery was complete and the anxiety experienced pre-operatively and intra-
operatively had subsided. The table below displays mean peri-operative anxiety 
scores and all mean scores are below the level of unacceptable anxiety. 
 
Table 6.2 Mean VAS scores   
Anxiety score N Mean Standard 
deviation 
Pre-op VAS score 72 3.11 2.81 
Intra-op VAS score 71 3.03 2.78 
Post-op VAS score 71 1.65 2.09 
Most vivid experience VAS 
score 
  61 6 4.69 3.29 
 
 
Correlations were considered in stage one data between pre-, intra- and post-
operative VAS anxiety scores and the most vivid experience VAS score. Using 
a conventional definition of high (coefficient), medium (coefficient) and low 
(coefficient) correlation strength, an „r‟ score of 0.3 or less was considered a low 
correlation, through to medium in the middle of the range and over 0.7 as highly 
correlated (Watson et al 2006). Additionally, the positive or negative sign 
attached to the „r‟ score determined the direction of the relationship 
demonstrated. A pattern was illustrated within the VAS scores that they were 
significantly and highly positively correlated, suggesting that an anxiety 
                                                          
6
 Missing data accounts for numbers displayed in tables not representing the whole sample  
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provoking past surgical experience does in fact affect the anxiety experienced 
during subsequent surgery, in particular, pre-operative anxiety. Correlations 
were demonstrated between all peri-operative scores, illustrating that anxiety 
experienced in relation to awake surgery is demonstrated throughout the peri-
operative event (see table 6.3). All correlations were positively correlated with 
the exception of age, which was a negative correlation (discussed on page 287). 
 
 
Table 6.3 Relationship between VAS scores  
 
Correlations   
Pre-op 
VAS 
score 
Intra-op 
VAS 
score 
Post-op 
VAS 
score 
Most vivid 
previous 
experience 
Patient age Pearson 
Correlation 
-
0.283(**
) 
-0.199 -0.035 -0.208 
  Sig. (2-tailed) 0.007 0.064 0.746 0.068 
  N 89 88 88 78 
Pre-op vas score Pearson 
Correlation 
 
0.692(**
) 
0.515(**
) 
0.570(**) 
  Sig. (2-tailed)   <0.0005 <0.0005 <0.0005 
  N  91 91 81 
Intra-op vas score Pearson 
Correlation 
  
0.679(**
) 
0.423(**) 
  Sig. (2-tailed)    <0.0005 <0.0005 
  N   91 80 
Post-op vas score Pearson 
Correlation 
   0.350(**) 
  Sig. (2-tailed)    0.001 
  N    80 
      
      
      
**  Correlation is significant at the 0.01 level (2-tailed). 
 
 
Additionally correlations were examined between the VAS and Spielberger state 
anxiety scores, displayed in the table below and seen to be highly positively 
correlated. 
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Table 6.4 Relationship between VAS and state anxiety 
  
 Correlations   
Intra-op 
VAS 
score 
Post-op 
VAS 
score 
Most vivid 
previous 
exp 
STAI 
anxiety 
Pre-op VAS score Pearson 
Correlation 
0.695(**
) 
0.517(**
) 
0.556(**) 0.159 
  Sig. (2-tailed) <0.0005 <0.0005 <0.0005 0.161 
  N 95 95 84 79 
Intra-op VAS 
score 
Pearson 
Correlation 
 
0.680(**
) 
0.406(**) 
0.299(**
) 
  Sig. (2-tailed)  <0.0005 <0.0005 0.008 
  N  95 83 79 
Post-op VAS 
score 
Pearson 
Correlation 
  0.336(**) 0.273(*) 
  Sig. (2-tailed)   0.002 0.015 
  N   83 79 
Most vivid 
previous 
experience 
Pearson 
Correlation    0.118 
  Sig. (2-tailed)    0.343 
  N    67 
STAI anxiety Pearson 
Correlation 
    
  Sig. (2-tailed)     
  N     
**  Correlation is significant at the 0.01 level (2-tailed).  
*  Correlation is significant at the 0.05 level (2-tailed). 
 
 
6.2.3 Trait anxiety 
Trait anxiety was measured in stage one subjects and its association and 
potential effect on state anxiety was investigated. Wilken et al (1999) contended 
that individuals, who have a high trait anxiety, may perceive less noticeable 
elevations in state anxiety because of their persistent background anxiety, 
which could potentially, therefore, affect the intra-operative VAS anxiety scores. 
Not all stage one participants completed the trait measure (form Y2) of the STAI 
(n=67). Of those that did, 17 respondents scored above 40 (mean 41.53, SD 
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12.33), which was the cut off point determined to illustrate trait anxiety (Wilken 
et al 1999). Trait anxiety experienced by stage one participants was seen to 
positively and moderately correlate with state anxiety, illustrated in the following 
table and, therefore, a ceiling effect described by Wilken et al (1999) was not 
demonstrated. 
 
Table 6.5 Relationship between state and trait anxiety 
 
Correlations  Stage 1 trait 
anxiety 
Stage 1 state 
anxiety 
                 Pearson   
Correlation 
0.577** 
                 Sig. (2-tailed) <0.0005 
                    N 67 
 
 
Table 6.6 Trait v state anxiety 
T-test t Significance 
 
Mean 
difference 
Standard 
error 
difference 
Stage one 
state 
anxiety7 
 
 
-4.427 
 
<0.0005 
 
-12.96941 
 
2.92942 
 
                                                          
7
 Dichotomised at <40 (see page  x) 
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6.2.4 Gender 
Patient gender was considered as an independent variable. Analysis using t-
test showed that women in stage one scored higher anxiety levels intra-
operatively and post-operatively than men. There was no difference 
demonstrated between genders, however, for pre-operative scores of anxiety 
(see table 6.8). Mean scores for women are higher throughout the peri-
operative event and past experiences (table 6.7).  
Table 6.7 Mean VAS scores according to gender 
Peri-operative VAS N 
     
Mean 
Standard 
Deviation 
  
Pre-op VAS score                
 
Male 
Female 
 
55 
35 
 
2.8545 
3.8571 
 
2.71087 
2.70232 
Intra-op VAS 
score 
Male 
55 2.6182 2.75876 
  Female 34 3.7941 2.59112 
Post-op VAS 
score 
Male 
55 1.4545 2.03505 
  Female 34 2.5588 2.42701 
Most vivid 
previous 
experience 
Male 
49 4.6735 3.32533 
  Female 30 5.7000 3.03031 
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T-test demonstrated that there is, in fact, a significant difference between men 
and women in the intra-operative anxiety score (t = -1.999, df = 87, p = 0.049), 
displayed in the table below. As this result was not highly significant, this may 
have been due to a type I error. Where multiple comparison tests are carried 
out, the risk of type I error is magnified (Watson et al 2006). Bonferroni 
correction reduces the level of significance and divides it by the overall number 
of subsequent tests used and, therefore, reduces the likelihood of a result 
occurring by chance. However, Bonferroni correction was not applied to the 
tests undertaken in the current study and so significance levels have been 
accepted with caution. In addition, applying Bonferroni correction, might have 
arguably introduced an increased risk of type II error, by ignoring truly 
significant results (Anthony 1999). 
 
Table 6.8 Differences between men and women  
T-test T Significance  Mean 
Difference 
Standard Error 
Difference 
 
Pre-operative VAS 
score 
-1.713 0.090 -1.00260 
 
0.58544 
 
Intra-operative VAS 
score 
-1.999 0.049 -1.17594 0.58825 
 
Post-operative VAS 
score 
-2.309 0.023  -1.10428 
 
0.47820 
 
   Most vivid 
experience 
-1.376 0.173 -1.02653 0.74586 
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6.2.5 Age 
The potential relationship between patient age and anxiety was also examined 
using Pearson correlation coefficient. The results demonstrate a weak negative 
correlation between age and the pre-operative anxiety score, indicating that the 
older the patient is the less likely they are to experience anxiety at this point 
(table 6.9). This is interesting given that the elderly may under-report anxiety as 
well as other negative experiences (Gartrell 2005, Gordon 1999). This suggests 
that the older patient experiences less anxiety pre-operatively, but not at any 
other point during the surgical event. 
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Table 6.9 Age and anxiety score 
 Correlation 
Pre-op 
VAS 
score 
Intra-op 
VAS 
score 
Post-op 
VAS 
score 
Most vivid 
previous 
experience 
Patient age Pearson 
Correlation 
-
0.283(**) 
-0.199 -0.035 -0.208 
  Sig. (2-tailed) 0.007 0.064 0.746 0.068 
  N 89 88 88 78 
Pre-op VAS score Pearson 
Correlation 
 0.692(**) 0.515(**) 0.570(**) 
  Sig. (2-tailed)  <0.0005 <0.0005 <0.0005 
  N  91 91 81 
Intra-op VAS 
score 
Pearson 
Correlation 
  0.679(**) 0.423(**) 
  Sig. (2-tailed)   <0.0005 <0.0005 
  N   91 80 
Post-op VAS 
score 
Pearson 
Correlation 
   0.350(**) 
  Sig. (2-tailed)    0.001 
  N    80 
      
**  Correlation is significant at the 0.01 level (2-tailed). 
 
6. 3 Stage two: - Pilot randomised controlled trial of intra-operative anxiety 
management interventions  
6.3.1 Characteristics of subjects  
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There were 129 subjects who participated in stage two of the study. Patients 
were quota sampled from operating lists and approached either in person or via 
the post to take part in the stage two study, a randomised controlled trial (RCT) 
of interventions to manage intra-operative anxiety. It was initially envisaged that 
the sample would reflect a representative proportion of plastic surgery patients 
(n=60), renal patients (n=40) and carotid surgery patients (n=20) from the 
available population. Patients were then randomly allocated to an intervention 
or control group. On completion of the study, the numbers of each procedural 
group were as follows; plastic surgery (n= 63), renal surgery (n=44) and carotid 
surgery (n=22) and equally distributed between intervention and control groups. 
Therefore, the expected number of subjects in each group was realised and 
somewhat exceeded. Subjects who took part in the study ranged in age 
between 26 and 87 years of age ( mean age 64.3, SD 15.3) and gender was 
equally distributed (n=59 female, n=69 male). Again a significant number of 
responders were over the age of 50 (n=88), although less disproportionally than 
in stage one.  
 
Patients declined to take part in the study for a variety of reasons. Where 
patients were non-English speaking, an interpreter was involved to discuss all 
aspects of the study and consent. Despite this, many patients who did not wish 
to participate were South Asian. The potential reasons for this and the impact 
on the experience of non-English speaking patients during awake surgery are 
explored further in chapter seven.  Renal failure is particularly prevalent in 
South Asian patients, thus such recruitment problems principally involved 
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vascular surgery patients within the study population. Table (6.10) illustrates the 
distribution of vascular surgery patients who declined, by gender and ethnic 
group, demonstrating the higher proportion of Asian patients, particularly female, 
who chose not to take part in the study. Two white male patients and one white 
female patient who declined participation insisted on having a general 
anaesthetic. Interestingly, the reasons reported for this was because of their 
extreme anxiety about being conscious during surgery. 
 
Table 6.10 Vascular surgery non-responders 
Ethnic group and 
gender 
Renal Carotid 
Asian Male 4 0 
Asian Female 8 2 
Mandarin male 1 0 
White Male 2 0 
White female 2 2 
 
 
One male patient recruited to stage two had to be converted to a general 
anaesthetic because of unexpected complications with the surgery and two 
patients had their procedure cancelled on the day as they were deemed unfit for 
surgery. A small number of patients (n=3) who agreed to take part in the study 
had to be withdrawn during the course of the investigation as it became clear 
that they were having difficulty understanding the questions contained in the 
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anxiety and personality measures. Additionally several patients, predominantly 
plastic surgery patients, had not received the study information through the post. 
As plastic surgery patients were admitted on the day of surgery, time did not 
allow for adequate introduction to the study and consent. Patient attrition during 
the course of the study is shown separately for vascular surgery and plastic 
surgery subjects in Figures 6.1 and 6.2.  
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Fig 6.1  Vascular surgery patient recruitment table 
Assessed for 
eligibility 
(n=93)
Randomised (n=66)  
Excluded (n=27)
Not meeting 
inclusion criteria 
(n=2 )
Refused to 
participate 
(n=21)
Other reasons 
(n=4)
Allocated to 
handholding 
(n=22)
Allocated to 
anxiety 
management
(n=19)
Allocated to 
control
(n=25)
Analysed 
(n=22  )
Excluded 
from analysis
(n= 0)
Analysed 
(n= 19 )
Excluded from 
analysis
(n= 0)
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(n= 25 )
Excluded 
from analysis
(n= 0)
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Fig 6.2 Plastic surgery patient recruitment table 
 
 
6.3.2 Age 
Various independent variables were explored from stage two in order to 
determine whether analysis of covariance would be required. A covariance 
approach would be required where differences in these variables were not 
accounted for by randomisation of subjects. One-way ANOVA was used to look 
at patient age across groups and no difference was found (table 6.11).  
 
Assessed for 
eligibility 
(n=90*)
Randomised (n=63)  
Excluded 
(n=27*)
Not meeting 
inclusion criteria 
(n=2* )
Refused to 
participate 
(n=25*)
Other reasons 
(n=0)
Allocated to 
handholding 
(n=22)
Allocated to 
anxiety 
management
(n=20)
Allocated to 
control
(n=21)
Analysed 
(n=22)
Excluded 
from analysis
(n=0)
Analysed 
(n=20)
Excluded from 
analysis
(n=0)
Analysed 
(n= 21)
Excluded 
from analysis
(n=0)
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t
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Recruitment table
*Numbers estimated due to administrative error. Some patients approached
but not recorded
294 
 
Table 6.11 Patient age  
 ANOVA F df Sig. 
Between 
Groups 
2.092 2 0.128 
Within 
Groups 
  126   
Total   128   
 
 
Therefore, there was no reason to suppose age may have an effect as an 
independent variable as there was no significant age difference between 
intervention and control groups. 
 
6.3.3 Gender 
Gender as an independent variable was examined using Chi square. There was 
no difference in the distribution of gender across intervention and control groups.  
(X=0.903, df=2, p=0.637 NS). 
 
6.3.4 Neuroticism 
Eysenck neuroticism scores were considered as another potential intervening 
variable across the groups. The reason for this was that neuroticism is a 
relatively stable characteristic strongly linked to trait anxiety and may, therefore, 
have an effect on the perception and subsequent scoring of situational anxiety 
(Spielberger 1983). Trait anxiety was not measured in stage two patients as it 
was considered too time consuming to administer in the available investigative 
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period pre-operatively. Therefore, neuroticism was considered to be a key 
variable to examine in order to determine potential effect on state anxiety. 
Analysis using one-way ANOVA revealed that there were no differences 
between groups and the results are displayed (table 6.12).  
 
Table 6.12 Neuroticism  
 
ANOVA F df Sig. 
Between Groups 0.112 2 0.894 
Within Groups   125   
Total   127   
 
 
 
 
6.3.5 Extraversion 
Extraversion scores were also considered to be a potential intervening variable 
that may have influenced state anxiety scores. Although extraversion is less 
well defined in terms of its relationship with anxiety trait, the interaction between 
extraversion and neuroticism is known to be associated with anxiety disorders 
(Gershuny & Sher 1998). Findings from the study undertaken by Gershuny and 
Sher (1998) indicated that the relationship between neuroticism and 
extraversion (as described by Eysenck 1975), specifically high neuroticism and 
low extraversion, were predisposing features of anxiety conditions. Individuals 
who are introverted and neurotic are more susceptible to negative cues and 
greater autonomic arousal. Thus, these personality types are potentially more 
inclined to experience anxiety.  Therefore, extraversion was also analysed using 
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one-way ANOVA and again there were no differences detected between 
intervention and control groups (table 6.13).  
 
Table 6.13 Extraversion 
ANOVA F df Sig. 
Between Groups 0.746 2 0.476 
Within Groups  125   
Total   127   
 
 
6.3.6 Opiates and sedation vascular patients 
Some of the vascular patients in stage two of the study received opiates or 
sedation during their procedure. Vascular surgery patients were administered 
such drugs due to the particularly complex nature of the procedures performed 
within this surgical speciality and where the anaesthetist made a clinical 
judgement that it was indicated (see chapter five). Therefore, this particular 
potential intervening variable was investigated in relation to vascular surgery 
patients only. The administration of sedation or opiates was considered as a 
potential variable that may affect the patients‟ intra-operative anxiety score, as a 
result of altered awareness of the surgical event.  
 
Field notes taken at the time of the investigation recorded whether sedation or 
opiates had been administered. The number of patients within treatment groups 
receiving such medication was a follows; usual n=5 (10.9%), handholding n=6 
(13.3%), anxiety management n=3 (7.9%).  However, there may have been a 
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small number of patients who had been administered opiates by the 
anaesthetist without the researcher being made aware.  
 
On visual inspection, numbers of patients receiving sedation or opiates were 
small and evenly distributed between intervention groups. Additionally, as they 
did not appear different from other subjects, data from these patients were kept 
in the final analysis. 
 
As the above variables were shown not to be different between groups, an 
analysis of covariance approach to account for any potential confounding 
variables was not indicated.  
 
6.3.7 Anxiety scores 
The main outcome measure was considered to be the intra-operative VAS 
anxiety scores. Standard ANOVA was used between the three treatment groups, 
handholding, anxiety management and usual care to report the findings within 
each intervention tested, as it had already been established that ANCOVA was 
not indicated. No differences were found in VAS anxiety scores between each 
group, displayed in table 6.14. Patients did not, therefore, demonstrate reduced 
anxiety scores in either intervention group as opposed to the control. 
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Table 6.14 VAS scores  
 ANOVA   F df Sig. 
Intra-op VAS 
score 1 
Between 
Groups 
0.215 2 0.807 
  Within 
Groups 
 126  
  Total  128  
Intra-op VAS 
score 2 
Between 
Groups 
1.102 2 0.335 
  Within 
Groups 
 126  
  Total  128  
Post-hoc intra-op 
VAS score 
Between 
Groups 
0.726 2 0.486 
  Within 
Groups 
 123   
  Total  125   
 
 
 
Anxiety scores are displayed in tabular form as mean scores within treatment 
groups below. 
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Table 6.15 Anxiety mean scores  
Intervention 
Group   
Intra-op 
VAS 1 
score 
Intra-op 
VAS 2 
score 
Post-hoc 
intra-op 
VAS 
score 
Pre-op 
state 
anxiety 
Usual Mean 3.15 2.91 3.15 35.6 
  N 46 46 46 46 
  Std. Deviation 2.57 2.52 2.42 11.07 
       
Handholding Mean 3.44 3.42 3.77 38.15 
  N 45 45 44 45 
  Std. Deviation 2.67 2.70 2.99 10.49 
       
Anxiety 
Management 
Mean 
3.47 2.66 3.22 39.08 
  N 38 38 36 38 
  Std. Deviation 2.36 1.83 2.40 12.75 
       
Total Mean 3.35 3.01 3.39 37.51 
  N 129 129 126 129 
  Std. Deviation 2.53 2.41 2.62 11.40 
       
 
However, when anxiety scores were dichotomised in the same way as stage 
one, it was demonstrated that 37.5 % of subjects scored 5 or above in at least 
one of the two intra-operative SUDs measures. Additionally, 10 % of the stage 
two study population scored 8 or above in one of the SUDs measures 
demonstrating a proportion of patients who experienced high or extreme anxiety. 
These figures illustrate that although mean anxiety scores between intervention 
groups were below the cut off score of 5, there were arguably a considerable 
number of patients undergoing awake surgery that experienced unpleasant 
anxiety during part of the intra-operative phase.  
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6.3.8 Pre-operative anxiety 
Available pre-operative scores have been analysed to examine their correlation 
with intra-operative scores and Spielberger pre-operative state anxiety scores 
and found to be highly positively correlated (table 6.16). 
 
Table 6.16  Relationship between anxiety scores 
Correlations  Intra-op 
VAS score 
1 
Intra-op 
VAS score 2 
Post-hoc 
Intra-op 
VAS score 
Pre-op 
STAI 
anxiety 
Pre-op VAS score  Pearson 
Correlation 
0.548** 0.405** 0.404** 0.760** 
Sig. (2-tailed) <0.0005 0.001 0.001 <0.0005 
N 67 67 66 67 
Intra-op VAS score 
1 
Pearson 
Correlation 
 0.773** 0782** 0.408** 
Sig. (2-tailed)  <0.0005 <0.0005 <0.0005 
N  129 126 129 
Intra-op VAS score 
2 
Pearson 
Correlation 
  0.830** 0.279** 
Sig. (2-tailed)   <0.0005 0.001 
N   126 129 
Post-hoc intra-op 
VAS score 
Pearson 
Correlation 
   0.376** 
Sig. (2-tailed)    <0.0005 
N    126 
 
 
Additionally, pre-operative VAS anxiety scores were tested using one-way 
ANOVA to determine whether there were any differences between diagnostic 
groups which would determine the need for pre-operative VAS anxiety to be 
analysed as a covariant. No differences were found between groups (table 
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6.17). Moreover, mean scores between treatment groups were deemed to be 
very similar on visual inspection (table 6.18). 
 
Table 6.17 Pre-operative VAS scores between diagnostic groups 
ANOVA F df Sig. 
Between Groups 0.143 2 0.867 
Within Groups  64  
Total  66  
 
 
Table 6.18 Pre-operative VAS scores between intervention groups 
Anxiety score 
N Mean 
Standard 
deviation 
Usual 27 3.74 2.43 
Handholding 23 3.39 2.67 
Anxiety 
Management 
17 3.41 2.62 
Total 67 3.54 2.53 
 
 
6.3.9 Analysis of diagnostic sub-groups 
Carotid patients 
Different diagnostic groups of patients in the study had the potential to 
experience varying levels of anxiety in relation to the type of surgery they were 
undergoing. Carotid surgery, for example, is complex and lengthy, which may 
result in the patient experiencing elevated levels of anxiety, particularly intra-
operatively. Additionally, carotid surgery is known to be associated with 
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significant risk of peri-operative morbidity and mortality (Pearson et al 2005) and 
the patient is aware of these risks when they consent to the procedure. It is 
possible that awareness of the risks involved contributes to the patient‟s 
subjective experience of anxiety and subsequent intra-operative score. 
Therefore, scores in carotid patients were analysed for differences between the 
intervention groups and displayed as mean scores in tabular form and graphs 
below.  
 
 
Table 6.19  Carotid surgery patients  
 
VAS scores  
N Mean 
Standard 
Deviation   
Intra-op VAS score 1 Usual 8 4.00 2.45 
Handholding 9 3.22 2.22 
Anxiety 
management 
5 4.80 2.28 
Total 22 3.86 2.29 
Intra-op VAS score 2 Usual 8 4.50 2.88 
Handholding 9 4.22 2.91 
Anxiety 
management 
5 5.20 2.17 
Total 22 4.54 2.65 
Post-hoc intra-op 
VAS score 
Usual 8 5.00 2.14 
Handholding 8 4.12 4.05 
Anxiety 
management 
5 5.80 1.92 
Total 21 4.86 2.92 
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Fig. 6.3  Carotid surgery patients first intra-op VAS (n=22) 
 
 
Fig. 6.4 Carotid surgery patients second intra-op VAS (n=22) 
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Fig. 6.5 Carotid surgery patients post-hoc VAS (n=21) 
 
 
 
 
Mean peri-operative anxiety scores in carotid patients are elevated and appear 
to be less well managed by the anxiety management intervention. The 
relaxation technique involved in the anxiety management intervention was 
potentially difficult to undertake during such a lengthy and arguably 
uncomfortable procedure and is discussed further (chapter seven).  
 
Intra-operative anxiety scores are displayed in the same way for renal and 
plastic surgery patients below. 
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Renal patients 
Table 6.20 Renal surgery patients 
 
VAS scores  
N Mean 
Standard. 
Deviation   
Intra-op VAS score 1 Usual 17 2.41 2.24 
Handholding 13 3.15 2.07 
Anxiety 
management 
14 3.36 2.68 
Total 44 2.93 2.33 
Intra-op 2 VAS score 
2 
Usual 17 1.94 1.89 
Handholding 13 3.54 2.37 
Anxiety 
management 
14 2.14 1.35 
Total 44 2.48 1.98 
Post-hoc intra-op 
VAS score 
Usual 17 2.47 2.29 
Handholding 13 3.23 2.13 
Anxiety 
management 
13 3.00 2.77 
Total 43 2.86 2.37 
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Fig. 6.6  Renal surgery patients first intra-op VAS (n=44)
 
 
 
Fig. 6.7 Renal surgery patients second intra-op VAS (n=44) 
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Fig.6.8  Renal surgery patients post-hoc VAS (n=43) 
 
 
 
 
The reverse appears to be the case for renal patients, in that anxiety scores are 
elevated in the handholding intervention group. However, these elevations are 
minimal.  
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Plastic surgery patients 
Table 6.21 Plastic surgery patients 
VAS scores  
N Mean 
Standard 
Deviation   
Intra-op VAS score 1 Usual 21 3.43 2.82 
Handholding 23 3.69 3.15 
Anxiety 
management 
19 3.21 2.12 
Total 63 3.46 2.73 
Intra-op VAS score 2 Usual 21 3.09 2.59 
Handholding 23 3.04 2.84 
Anxiety 
management 
19 2.37 1.57 
Total 63 2.86 2.41 
Post-hoc intra-op 
VAS score 
Usual 21 3.00 2.37 
Handholding 23 3.97 3.10 
Anxiety 
management 
18 2.67 1.81 
Total 62 3.26 2.55 
 
Fig. 6.9  Plastic surgery patients first VAS (n=63)
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Fig. 6.10  Plastic surgery patients second VAS (n=63) 
 
 
 
 
Fig. 6.11  Plastic surgery patients post-hoc VAS (n=62) 
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Again anxiety appears to be less well managed in the handholding group, 
although mean scores are below 5 which was pragmatically determined in stage 
one as the anxiety cut off score for anxiety that was unacceptable.  
 
From examination of the descriptive statistics displayed in tables 6.19, 6.20 and 
6.21 and figures 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11, it seemed that there 
might be a difference in anxiety scores between the diagnostic sub-groups. 
However, when these differences were examined using one-way ANOVA, no 
significant differences were detected and these findings are displayed for each 
sub-group in tables 6.22, 6.23 and 6.24.    
 
Table 6.22 Carotid surgery sub-group 
 
ANOVA  F Df Sig. 
Pre-op VAS score Between 
Groups 
               
0.771 
2 0.498 
Within Groups  7  
Total  9  
Intra-op VAS score 
1 
Between 
Groups 
               
0.764 
2 0.479 
Within Groups  19  
Total  21  
Intra VAS score 2 Between 
Groups 
               
0.204 
2 0.817 
Within Groups  19  
Total  21  
Post-hoc intra-op 
VAS score 
Between 
Groups 
              
0.495 
2 0.617 
Within Groups  18  
Total  20  
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Table 6.23 Renal surgery sub-group 
 
ANOVA  F Df Sig. 
Pre-op VAS score Between 
Groups 
               
0.406 
2 0.679 
Within Groups  8  
Total  10  
Intra-op VAS score 
1 
Between 
Groups 
               
0.708 
2 0.499 
Within Groups  41  
Total  43  
Intra-op VAS score 
2 
Between 
Groups 
               
2.924 
2 0.065 
Within Groups  41  
Total  43  
Post-hoc intra-op 
VAS score 
Between 
Groups 
              
0.401 
2 0.672 
Within Groups  40  
Total  42  
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Table 6.24 Plastic surgery sub-group 
 
ANOVA  F Df Sig. 
Pre-op VAS score Between 
Groups 
             
0.162 
2 0.851 
Within Groups  43  
Total  45  
Intra-op VAS score 
1 
Between 
Groups 
             
0.162 
2 0.851 
Within Groups  60  
Total  62  
Intra-op VAS score 
2 
Between 
Groups 
             
0.551 
2 0.579 
Within Groups  60  
Total  62  
Post-hoc intra-op 
VAS score 
Between 
Groups 
            
1.472 
2 0.238 
Within Groups  59  
Total  61  
 
 
 
6.3.10 Trait effect 
As discussed earlier (page 283) there was reason to suspect that there may be 
a potential ceiling effect on subjective anxiety in those individuals with high trait 
anxiety, which could subsequently affect their intra-operative VAS anxiety 
scores (Wilken et al 1999). Spielberger (1983) contended that individuals with 
high trait anxiety were more likely to experience high levels of state anxiety. It 
was not possible to measure trait anxiety in stage two because of the limits on 
time for the research administration in the immediate pre-operative period. 
Therefore, a secondary analysis using ANOVA was carried out on patients who 
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had high anxiety scores only (table 6.25). High anxiety was determined from 
Spielberger state anxiety scores of 40 and above as such scores were deemed 
to detect highly anxious individuals. This cut off point is supported in the 
literature (Wong et al 2001, Kindler et al 2000, Wilken et al 1999)  
 
Table 6.25 High anxiety only 
 ANOVA   F df Sig. 
Intra-op VAS 
score 1 
Between 
Groups 
0.018 2 0.983 
  Within 
Groups 
 49  
  Total  51  
Intra-op VAS 
score 2 
Between 
Groups 
0.594 2 0.556 
  Within 
Groups 
 49  
  Total  51  
Post-hoc Intra-op 
VAS score 
Between 
Groups 
0.218 2 0.805 
  Within 
Groups 
 49  
  Total  51  
 
 
The same secondary analysis was carried out on low anxiety scorers only, 
defined as Spielberger scores below 40 (table 6.26). No differences were found 
in either case or indeed no tendency towards any difference detected.  
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Table 6.26 Low anxiety only 
 ANOVA   F df Sig. 
Intra-op VAS 
score 1 
Between 
Groups 
0.934 2 0.398 
  Within 
Groups 
 74  
  Total  76  
Intra-op VAS 
score 2 
Between 
Groups 
1.561 2 0.217 
  Within 
Groups 
 74  
  Total  76  
Post-hoc intra-op 
VAS score 
Between 
Groups 
1.940 2 0.151 
  Within 
Groups 
 71  
  Total  73  
 
 
6.3.11 Retrospective anxiety scores 
When looking at the most appropriate way to examine the relationship between 
peri-operative anxiety scores, as discussed earlier (see chapter five), we need 
to consider whether we are looking at correlation or agreement. The current 
study did not seek to measure agreement between two different methods of 
measurement, only to determine the strength of the relationship between 
measures taken at different points during the investigation, applying the same 
method of measurement (Bland & Altman 1986). What is essential is that there 
is a systematic consistent relationship between the variables being examined. 
Thus, if patients in a particular part of the study always score more highly than 
in another part of the study, then all that matters is that the relationship is 
consistent, in order for those differences to be accounted for. This data was, 
therefore, explored using a correlational approach.  
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Correlations were carried out on intra-operative and post-hoc VAS scores from 
stage two, to determine whether anxiety scores recorded post-operatively are a 
good and reliable indicator of the anxiety felt during the event. This is important 
to investigate as there are times when it is not possible to measure how a 
subject felt during a procedure, only when the procedure is completed. If post-
hoc scores from stage two correlated positively with intra-operative scores, it is 
reasonable to assume that the retrospective anxiety scores from stage one are 
a valid measure of anxiety the patient experienced at the time of the event, and 
it might also be possible to apply a standard correction to gain a sense of this 
anxiety without direct measurement. Correlational tests were also carried out on 
pre-operative Spielberger state anxiety, intra-operative VAS scores and post-
hoc intra-operative VAS from stage two (table 6.27). All of these scores were 
significantly correlated and in many cases, these were highly correlated.  
 
Table 6.27 Stage 2 peri-operative anxiety scores  
 
Correlations   
Intra-op  
VAS 
score 1 
Intra-op 
VAS 
score 2 
Post-hoc 
intra-op 
VAS score 
Pre-op (STAI) 
state anxiety 
Pearson 
Correlation 
0.408(**) 0.279(**) 0.376(**) 
  Sig. (2-tailed) <0.0005 0.001 <0.0005 
  N 129 129 126 
Intra-op VAS 
score 1 
Pearson 
Correlation 
 0.773(**) 0.782(**) 
  Sig. (2-tailed)  <0.0005 <0.0005 
  N  0129 126 
Intra-op VAS 
score 2 
Pearson 
Correlation 
  0.830(**) 
  Sig. (2-tailed)   <0.0005 
  N   126 
     
    
    
**  Correlation is significant at the 0.01 level (2-tailed). 
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This would suggest that anxiety experienced by a patient prior to their surgical 
procedure is continued throughout the intra-operative period and accurately 
reported immediately following surgery. 
 
6.4 Comparisons between stage one and two 
6.4.1 Anxiety score comparisons 
Stage one correlations were examined to explore the relationship between past 
vivid experience VAS anxiety scores and intra-operative anxiety scores (page 
283). Additionally, it was examined whether there were in fact any differences in 
these relationships between stage one and stage two. Mean scores for stage 
one and two are displayed in table 6.28. T-test was used to look for a difference 
in post-hoc and retrospective VAS anxiety scores between stage one and two 
patients, as significant differences would diminish confidence that retrospective 
scores from stage one were in fact accurate reflections of the intra-operative 
anxiety experienced at the time (table 6.29). Correlational tests cannot be 
carried out on this data as they are not the same group of patients. Therefore, t-
test was used to examine the differences between the two stages of the study. 
 
Table 6.28 Mean scores for both stages  
 
  VAS scores N Mean 
Standard 
Deviation 
Stage 
1 
 
 
95 3.01 2.68 
Stage 
2  
 
126 3.39 2.62 
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Table 6.29 Difference between stage 1 & 2 post hoc perceptions of intra op 
anxiety 
 
 
t-test t df Sig 
 
Both VAS -1.051 
 
 
219 
 
 
0.294 
 
 
The strength of correlations from stage one were compared with stage two, and 
on visual inspection found to be slightly higher correlations in stage two. 
Correlational tables for stage one and two can be viewed on pages 282 and 300. 
This particular finding is interesting as it may suggest that the closer in time an 
individual is asked to rate their anxiety about an event, the higher they may rate 
that anxiety. This may be due to fading memory over time. However, the 
difference between stage one and stage two scores are relatively modest and, 
therefore, mean that the concern about the effect on passage of time on the 
validity and reliability of retrospective anxiety scores is negligible. If 
retrospective scores had been significantly different between groups then it 
would have diminished our confidence that anxiety scores taken after the event, 
were truly indicative of how the patient felt at the actual time of the event. This 
finding adds validity to the use of retrospective ratings as a valid measurement 
of anxiety and is discussed further in chapter seven. Although the differences 
were not significant, any differences demonstrated in anxiety scores between 
stage one and two may have been due to some other extraneous variable such 
as neuroticism and extraversion. Therefore, differences between neuroticism 
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and extraversion scores between stage one and stage two patients were 
important to examine. 
 
6.4.2 Neuroticism and extraversion comparison between stages 
Neuroticism and extraversion scores were important to investigate because 
such findings might influence our confidence in being able to draw inferences 
about the validity of retrospective anxiety ratings. As discussed earlier, 
neuroticism and extraversion are relatively stable conditions known to have a 
potential effect on anxiety scores (see page 294).  
 
Neuroticism and extraversion scores were compared using t-test between stage 
one and stage two, to see if there were any differences (table 6.31). Mean 
scores for both stages are displayed in table 6.30 
 
 
 
Table 6.30 Neuroticism and extraversion scores from both stages 
 
Mean scores Stage 1 or 2 
patient 
N Mean Standard 
deviation 
EPQ 
Neuroticism  
1.00 
 
2.00 
82 
 
128 
3.8293 
 
4.8906 
 
3.60317 
 
3.33257 
 
EPQ 
Extraversion 
1.00 
 
2.00 
81 
 
128 
5.2963 
 
8.1016 
3.38173 
 
2.23374 
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Table 6.31 Comparison stage one and two neuroticism and extraversion 
T-test t df Sig 
EPQ neuroticism total stages 1 
& 2 
-2.181 
 
208 
 
0.030 
 
EPQ extraversion total stages 1 
& 2 
-7.224 
 
 
207 
 
 
0.0005 
 
 
 
 
It was demonstrated that patients in stage one were significantly less neurotic 
and extraverted than patients in stage two. In particular extraversion scores 
were lower in stage one than stage two. The differences raise some uncertainty 
about whether the main outcome measure VAS anxiety scores are in fact 
comparable between stages, and, therefore, about our ability to make 
assertions about the validity of retrospective anxiety ratings. Balanced against 
this, post-hoc and intra-operative VAS scores in stage two were highly 
correlated and, scores in stage one and two were similar, suggesting that there 
was little impact of neuroticism and extraversion on these scores.  
  
Extraversion scores in both stages of the study did not make a significant 
difference to anxiety scores. Additionally, extraversion, as mentioned earlier, is 
less well defined as a distinct personality characteristic and with regard to its 
association with anxiety.  
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Therefore, it can be confidently reported that there is similarity between anxiety 
scores in both stages.  
 
6.5 Stage two physiological data  
Physiological measurements were analysed in terms of differences between 
groups and for any correlation with anxiety scores. Systolic blood pressure, 
pulse and respirations were looked as the main potential physiological 
indicators of anxiety. Systolic and diastolic blood pressure indicators have been 
measured in several studies investigating physiological response to anxiety or 
stress. ( Mussgay & Ruddel 2004, De Jong et al 2004, Salmore & Nelson 2000, 
Szetzo & Yung 1999, Van Egeren & Sparrow 1990, McGreevy-Steelman 1990) 
Blood pressure physiological indicators were determined to be the most likely 
signifiers of situational stress. ANOVA revealed that there were no differences 
between groups in these measurements (table 6.32) and correlational tests 
demonstrated relatively little correlation between these and anxiety scores 
(table 6.33). These findings add to the body of knowledge about the limited 
value of physiological indicators as measures of anxiety and are discussed 
further in chapter seven. 
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Table 6.32 VAS and physiological scores between groups 
 
ANOVA F df Sig. 
Blood pressure (systolic) intra-op 1     
Between groups 
                                                             
Within groups 
                                                             
Total 
0.026 2 
121 
123 
0.974 
Blood pressure (diastolic) intra-op 1     
Between groups 
                                                             
Within groups 
                                                             
Total 
0.858 2 
121 
123 
0.427 
Blood pressure (systolic) intra-op 2      
Between groups 
                                                             
Within groups 
                                                             
Total 
0.441 2 
123 
125 
0.644 
Blood pressure (diastolic) intra-op 2     
Between groups 
                                                             
Within groups 
                                                             
Total 
0.572 2 
123 
125 
0.566 
Pulse intra-op 1                                    
Between groups 
                                                             
Within groups 
                                                             
Total 
0.458 2 
126 
128 
0.458 
Pulse intra-op 2                                    
Between groups 
                                                             
Within groups 
                                                             
Total 
1.474 2 
126 
128 
0.233 
Respiration intra-op 1                           
Between groups 
                                                             
Within groups 
                                                             
Total  
0.241 2 
126 
128 
0.787 
Respiration intra-op 2                           
Between groups 
                                                             
Within groups 
                                                             
Total 
0.849 2 
126 
128 
0.430 
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Table 6.33 Physiological and anxiety scores correlations (key on next page) 
 DBP 1 SBP 2 DBP2 Pulse 
1 
Pulse 
2 
Resp 
1 
Resp 2 Intra-
op 
VAS 1 
Intra-
op 
VAS 2 
SBP 1      
Pearson 
Correlation                    
Sig. (2 
tailed) 
                     
N 
          
0.553** 
              
0.000 
             
124 
         
0.796** 
        
0.000 
             
123 
             
0.441**   
            
0.000 
              
123 
          
0.064 
          
0 .483 
              
124 
       
-0.070 
            
0.441  
               
124 
        
0.155 
        
0 .086 
            
124 
         
0.110 
         
0.225 
            
124 
         
0 .131 
           
0.147 
               
124  
            
0.156 
            
0.083 
               
124 
DBP 1     
Pearson 
Correlation                    
Sig. (2 
tailed) 
                     
N   
           
 
         
0.379** 
             
0.000 
              
123 
         
0.804** 
                
0.000 
             
123 
         
0.188* 
          
0.036 
             
124 
           
0 .088 
            
0.332 
               
124 
       
0.216* 
        
0.016 
           
124        
 
       
0.218* 
             
0.015 
            
124 
         
0 .046 
            
0.610 
               
124 
     
-0.035 
           
0.701 
               
124       
SBP 2      
Pearson 
Correlation                    
Sig. (2 
tailed) 
                   
  N   
             
 
        
0.488** 
          
0.000 
             
126 
          
0.004 
          
0.969 
             
126 
      
-0.055 
            
0.538 
               
126 
         
0.115 
         
0.202 
            
126 
         
0.042 
         
0.639 
          
126  
           
0.050 
           
0.577 
             
126 
            
0.101 
            
0.261 
               
126 
DBP 2      
Pearson 
Correlation                    
Sig. (2 
tailed) 
                     
N   
              
0.163 
           
0.069 
             
126 
            
0.147 
            
0.099 
             
126 
        
0.210* 
        
0.018 
          
126 
        
0.192* 
         
0.031 
            
126 
   
-0.014    
            
0.874 
               
126 
     
-0.068  
            
0.448 
               
126         
Pulse 1    
Pearson 
Correlation                    
Sig. (2 
tailed) 
                     
N   
                
                
 
        
0.777** 
           
0.000 
              
129 
         
0.077 
         
0.388 
            
129 
        
 -0.025 
         
0.777 
            
129 
            
0.046 
            
0.606 
               
129 
            
0.050 
            
0.571 
               
129 
Pulse 2    
Pearson 
Correlation                    
Sig. (2 
tailed) 
                     
N   
                 
 
 
  
                
         
0.064 
         
0.473 
            
129 
  
-0.005 
          
0.957 
            
129 
            
0.020 
            
0.824 
               
129 
            
0.041 
            
0.645 
               
129 
Resps 1   
Pearson 
Correlation                    
Sig. (2 
tailed) 
                    
 N   
               
 
  
                              
       
0.685** 
        
0.000
           
129 
            
0.083 
            
0.349 
               
129 
            
0.095 
            
0.284 
               
129 
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Key; SBP= systolic blood pressure, DBP= diastolic blood pressure, 
Resps= respiration, Intra-op= intra-operative, VAS= visual analogue scale  
 
 
The relationship between physiological measures and anxiety scores and 
whether what we measure physiologically is likely to be similar to other 
measures such as anxiety, are concepts also discussed further in chapter 
seven.  
 
6.6 Stage two acceptability measures  
Measures of acceptability were explored from stage two subjects. These data 
are presented as frequencies in tabular form (tables 6.34, 6.35, 6.36, 6.37, 6.38, 
6.39, 6.40). Patients were asked to reflect on the handholding and anxiety 
management package interventions and rate their usefulness and acceptability 
using a Likert scale. The design of the Likert scale used for this purpose 
resulted in some difficulties in the ability to directly compare each intervention 
and is discussed further in chapter seven. However, these acceptability 
measures were not intended as a measure of treatment efficacy as this is 
determinable from other outcome measures. These were intended only as a 
manipulation check to determine whether the treatments were acceptable to 
patients and were actually carried out by them. 
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Table 6.34 Anxiety management question 1 
The CD was useful in helping me to relax 
Statement Valid Percent 
Strongly agree 
 
27.0 
Agree 
 
40.5 
Neither agree nor disagree 
 
2.7 
Disagree 
 
24.3 
 
Strongly disagree 
 
5.4 
Total 
 
38 
 
 
 
Table 6.35 Anxiety management question 2 
 
The instructions on the CD were easy to follow 
 
Statement Valid Percent 
Strongly agree 
 
18.9 
Agree 
 
78.4 
Neither agree nor disagree 
 
2.7 
Total 
 
38 
 
 
Table 6.36 Anxiety management question 3 
 
The written information was useful 
 
Statement Valid Percent 
Strongly agree 
 
18.9 
Agree 
 
75.7 
Neither agree nor disagree 
 
5.4 
Total 
 
38 
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Table 6.37 Anxiety management question 4 
 
The written information prepared me for what actually happened 
 
Statement Valid Percent 
Strongly agree 
 
29.7 
Agree 
 
59.5 
Neither agree nor disagree 
 
8.1 
Disagree 
 
2.7 
 
Total 
 
38 
 
 
 
Table 6.38 Handholding question 1 
 
The nurse holding my hand during the operation was helpful 
 
Statement Valid Percent 
Strongly agree 
 
62.8 
Agree 
 
32.6 
Neither agree nor disagree 
 
4.7 
Total 
 
45 
 
 
 
Table 6.39 Handholding question 2 
 
The presence of the nurse during my operation was helpful 
 
Statement Valid Percent 
Strongly agree 
 
69.8 
Agree 
 
30.2 
Neither agree nor disagree 
 
0 
Total 
 
45 
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Table 6.40 Handholding question 3 
 
I felt able to talk to the nurse during my operation 
 
Statement Valid Percent 
Strongly agree 
 
55.8 
Agree 
 
41.9 
Neither agree nor disagree 
 
2.3 
Total 
 
45 
 
 
 
 
Handholding evaluated more positively than the anxiety management 
intervention. All patients asked to measure the acceptability of handholding and 
the presence of the nurse, reported they agreed or strongly agreed. However, a 
third of patients did not agree that the CD was useful in helping them to relax.  
As stated earlier, these measurements were envisaged as comparison 
measures of acceptability rather than outcome measures. Generally, both 
interventions evaluated well, handholding in particular. 
 
Summary 
Stage one results demonstrated that 34.1% of subjects scored their intra-
operative anxiety above 5 which was a score deemed to illustrate an unpleasant 
and potentially prolonged experience of anxiety during their awake surgery. 
Additionally, it was demonstrated that there was a strong relationship between 
anxiety scored throughout the peri-operative event and anxiety scored during 
previous experiences. Other findings of note in stage one of the study, were that 
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the older the person is, the less pre-operative anxiety they are likely to 
experience and women scored significantly higher intra-operative anxiety than 
men. However, the difference between groups was modest and, therefore, likely 
to be of limited clinical importance.    
 
Peri-operative anxiety experienced by stage two subjects was not seen to be 
significantly different between diagnostic groups and was no more effectively 
managed by either of the interventions tested, than by usual care alone. Post-
hoc measurements of intra-operative anxiety were seen to highly and positively 
correlate with contemporaneous scores, indicating that retrospective 
measurement of anxiety is valid. Additionally, post-hoc anxiety scores were very 
similar to retrospectively intra-operative anxiety scores from stage one, resulting 
in greater confidence that retrospective measurement (as defined in the study 
as two weeks post event) of anxiety is valid and reliable. 
 
The difficulty in the recruitment of South Asian patients was reported in stage 
two of the study and the potential failure to fully investigate intra-operative 
anxiety experienced by non-English speaking patients.  
 
The implications of these findings are discussed in the next chapter 
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CHAPTER SEVEN 
DISCUSSION 
7.1 Introduction 
This chapter examines the findings of the retrospective postal survey in stage 
one and the randomised controlled trial in stage two of the study, within the 
context of the relevant policy and research literature. The previous chapter was 
presented as the two distinct stages of the study and as comparisons between 
each stage. The findings are discussed following the same format in this 
chapter. 
 
7.2 Stage one 
Stage one was a retrospective postal survey of patients who had undergone 
plastic or vascular surgery under local or regional anaesthesia one to two 
weeks previously. The primary research objective of stage one was to 
determine the prevalence of peri-operative anxiety in these groups of patients. 
The measures used (described in chapter five) aimed to explore state and trait 
anxiety, anxiety scores during the event, as well as any influence of personality 
on these scores.  
 
7.2.1 Prevalence of anxiety  
The Attitudes and Experiences of Previous Surgery Questionnaire (AEPS) 
asked participants to score their anxiety using VAS scales pre-, intra- and 
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postoperatively. An additional VAS scale asked participants to rate the anxiety 
they had encountered during the most vivid previous surgical experience they 
may have had. This fourth scale was added to the AEPS questionnaire to 
specifically investigate what effect past unpleasant experiences of operative 
procedures may have on the perception of subsequent surgical experiences.   
 
Anxiety scores of 5 or above from the AEPS questionnaire was deemed to 
illustrate anxiety that was unpleasant. Kindler et al (2000) identified study 
participants as being anxious with VAS scores of 50 and above (on a 100mm 
scale). Pragmatically, it was felt that such a score was a realistic indicator of an 
unpleasant experience of anxiety that would potentially affect the patient‟s 
surgical experience, and post-operative recovery. Accordingly, a mid-scale 
score of 5 was determined from the eleven point analogue scale, as a moderate 
to high experience of anxiety. The patient groups selected for the study had 
undergone procedures that were complex, potentially lengthy without sedation 
or any other anxiety management intervention. Therefore, a moderate to high 
anxiety rating (5-10) throughout such an experience was arguably unpleasant, 
necessitating further exploration and management. However, the majority of 
patients surveyed reported acceptable levels of anxiety (70.7% pre-operatively, 
65.9% intra-operatively and 83.5% post-operatively). Nevertheless, 
unacceptable anxiety scores during the intra-operative phase were seen to be 
greater than pre-operative scores (29.3% to 34.1%), suggesting that this phase 
of the surgical event is particularly anxiety provoking for the patients surveyed.  
An intra-operative peak in anxiety may arguably be expected, at a time where 
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the surgical procedure itself takes place. The level of unacceptable anxiety fell 
sharply post-operatively, once the procedure was complete (16.5%).  
 
Despite the numbers of patients experiencing unacceptable intra-operative 
anxiety, the mean peri-operative scores from this stage of the study were all 
below the score of five, deemed as acceptable anxiety. It could be concluded, 
therefore, that anxiety prevalence was low.  
 
In this stage of the study, patients were asked to rate the anxiety they had 
experienced in relation to their awake surgery retrospectively, up to two weeks 
following their procedure. It was possible that anxiety experienced during awake 
surgery, may be under-estimated and under-reported, once the event had 
passed and the memory of the anxiety experienced at the time had faded. 
Moreover, anxiety levels were seen to fall following the procedure in the 
immediate post operative period. This finding might increase concern about the 
validity of retrospective anxiety assessment, when subjects are asked to rate 
intra-operative anxiety once the stressful event is over and anxiety levels are 
returning to more acceptable levels. Many previous studies have investigated 
anxiety retrospectively as it is often difficult to investigate anxiety 
contemporaneously (Muglali & Komerik 2008, Benotsch et al 2004, Man et al 
2003, Wolf et al 2003, Caumo et al 2002, Moon & Cho 2001a, Brown 1990, 
McGreevy Steelman 1990). Therefore, retrospective anxiety scores from stage 
one were compared with contemporaneous ratings and post-hoc ratings taken 
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in the recovery room from stage two and this issue is discussed fully on page 
371. 
 
Anxiety scores were also reported from subjects‟ past vivid experience and 
were seen to highly and positively correlate with anxiety scored during the 
recent surgical event, suggesting that previous experience affects how the 
patient perceives subsequent treatment. This has been seen in previous studies 
investigating anxiety associated with oral surgery (Muglali & Komerik 2008, Wolf 
et al 2003). State anxiety scores also correlated highly and positively, illustrating 
that the VAS scale is an accurate measure of anxiety when compared with the 
STAI state anxiety score. The VAS is a frequently used and validated measure 
of choice in studies investigating anxiety (Benotsch et al 2004, Elkins et al 2004, 
Kindler et al 2000). This finding is important for further studies and for clinical 
work, because of greater ease of administration than STAI. 
 
7.2.2 Trait anxiety 
Individuals who display high trait anxiety predispose to elevated perceptions of 
state anxiety (Spielberger 1983). Therefore, participants who demonstrate a 
predisposition to anxiety may have elevated situational anxiety scores. However, 
Wilken et al (1999) contended that trait anxiety in some situations may result in 
a ceiling effect to situational stress (see literature review, section 4.7). The 
authors suggested that individuals who experience persistent background 
anxiety are potentially likely to experience less noticeable elevations in 
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situational stress and this, therefore, may effect their subjective scoring of 
anxiety.  The authors also reported that individuals who are low in trait anxiety 
have increased potential capacity to experience more noticeable elevations in 
state anxiety in stressful situations, which could affect their subjective situational 
anxiety scores. Moreover, individuals who have a high trait anxiety and 
potentially experience lower elevations of state anxiety may be less reactive to 
anxiety management interventions. It was, therefore, important to explore the 
potential effect of trait anxiety on situational anxiety scores in the current study. 
 
Trait anxiety was measured in subjects in stage one of the current study using 
the STAI form Y2 . Correlational tests revealed that trait anxiety was moderately 
and positively correlated with state anxiety. Additionally, t-test revealed that 
individuals with high trait anxiety demonstrated significantly higher state anxiety 
scores. These findings refute the theory purported by Wilken et al (1999) that 
high trait anxiety state anxiety offers some protection against situational stress 
resulting in potentially lower anxiety scores.   
 
7.2.3 Relationship between anxiety and gender 
Women in stage one were seen to score significantly higher intra-operative 
anxiety than men in stage one. However, there were no significant gender 
differences seen in any other peri-operative scores. Women have been seen to 
score higher anxiety than men in previous studies (Allen 2009, Muglali & 
Komerik 2008, Benotsch et al 2004, Astin et al 2005, Garvin et al 2003, Kindler 
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et al 2000). Charles and Walters (2008) contended that women are more likely 
to report health problems than men, as masculinity is generally associated with 
an unwillingness to seek help with health problems. They argue that the social 
composition of masculinity in the Western world demands that men, if they wish 
to be seen as typical men, take health risks and avoid being involved in health 
promoting behaviours. Additionally, men traditionally view concern about health 
as being related to femininity (Charles & Walters 2008). Reporting of health 
problems by men may, therefore, be perceived as weak. Arguably, the reporting 
of situational anxiety by men may also be perceived as weak and could account 
for the lower levels of anxiety reported in this stage of the study. However, the 
elevation in anxiety reported by female participants was only seen intra-
operatively. No differences were detected pre-operatively where arguably 
anticipatory anxiety may be particularly intense. Additionally, this result may be 
a type 1 error as a consequence of multiple testing as the result was not highly 
significant (p = 0.049). 
 
7.2.4 Relationship between anxiety and age 
The age of participants was also related to VAS anxiety scores. The older 
subjects in the study were, the less pre-operative anxiety they reported.  This 
result may reflect the notion that the elderly are more likely to under-report 
anxiety as well as other negative experiences such as pain. Conversely, it could 
be argued that the older person may simply perceive anxiety provoking events 
differently (because of the depth and breadth of their life experiences generally) 
and/or adopt a more stoical stance to difficult circumstances.  Previous studies 
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have investigated the effect of age on the perception and reporting of pain and 
anxiety (Gartrell 2005, Gordon 1999). The older person was found to under 
report pain in particular. 
 
 Elderly patients surveyed during the development of the „Confidence in Caring‟ 
toolkit (Department of Health 2007a), were keen to express that they didn‟t 
always have confidence in the care they received. This would suggest that in 
some circumstances, the elderly patient is willing to express negative feelings. 
This particular survey demonstrated a seeming failure of the health service with 
this group of patients although it is not clear whether the poor recognition and 
management of peri-operative anxiety, or anxiety generally, was a contributory 
factor.     
 
7.2.5 Personality 
The personality elements neuroticism and extraversion were investigated in 
stage one and are discussed later in the chapter (page 345), in relation to the 
comparisons made between patients in both stages of the study and the 
potential effect on the reporting and management of anxiety.  
 
7.3 Stage two 
Stage two was a pilot randomised controlled trial of interventions to manage 
intra-operative anxiety experienced by patients undergoing awake vascular and 
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plastic surgery. This stage of the study aimed to explore anxiety experienced at 
the time of the event and the effectiveness of the handholding and anxiety 
management interventions against a no treatment control (described in chapter 
five) in the management of intra-operative anxiety. The main outcome measure 
for this stage of the study, therefore, was the intra-operative VAS anxiety scores 
and how anxiety scores were affected by the interventions tested. 
 
7.3.1 Anxiety 
Intra-operative VAS scores were analysed between each intervention (and 
control) group and no differences were found between groups. Anxiety levels 
experienced by patients in this stage of the study were the same regardless of 
whether they were in the „usual care‟ control group, or whether they received a 
handholding or anxiety management intervention. The clear suggestion from 
this finding is that intra-operative anxiety experienced by patients undergoing 
plastic or vascular awake surgery is no better managed by the interventions 
determined for the investigation, than by usual care alone. This is supported by 
the fact that the study was adequately powered based on the studies 
undertaken by Moon & Cho (2001a) and Man et al (2003). 
 
However, it is worthy of note that despite anxiety mean scores between groups 
being lower than the VAS score cut off point of 5, a considerable number of 
subjects (37.5%) scored higher than 5 in one of their SUDs measures. This 
result demonstrates that a considerable number of patients in the study 
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experienced unpleasant anxiety during at least part of their awake surgical 
procedure. Furthermore, 10% of patients scored 8 or more in one of their SUDs 
measures, demonstrating extreme anxiety experienced by a small but crucial 
cohort of patients and this finding is worthy of further investigation. The 
investigation of highly anxious patients is discussed further on page 377.   
 
Pre-operative anxiety was measured in all subjects using the STAI state anxiety 
measure and for just over half of subjects (52.3%) a VAS anxiety was also 
recorded pre-operatively. At the outset of the study, it was determined that pre-
operative anxiety would be measured by the STAI and the measure would be 
administered in the anaesthetic room immediately prior to surgery. During the 
course of the stage two investigation, it was observed that asking patients to 
rate their anxiety using the VAS scale pre-operatively, was a useful rehearsal 
for the subsequent two intra-operative scores. Subsequent analysis of the pre-
operative VAS data generated from these rehearsals demonstrated these 
scores to be highly positively correlated with intra-operative VAS scores and the 
pre-operative STAI, which demonstrates that anxiety experienced by patients is 
consistent throughout the peri-operative event. This particular finding of the 
current study also supports the findings of Benotsch et al (2004), that pre-
operative anxiety is a reliable predictor of intra-procedural anxiety. Moreover, 
this finding further corroborates the validity and accuracy of VAS scales in the 
measurement of anxiety in such situations.  
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Patients were asked to score the anxiety they had experienced during the 
surgical procedure immediately following surgery, in the recovery room. This 
score was taken in order to explore the validity of post-hoc anxiety reporting, in 
addition to the exploration of retrospective anxiety rating in stage one patients. 
Post-hoc ratings were also highly correlated with intra- and pre-operative scores, 
demonstrating that the reflection of anxiety measured immediately after the 
event is a valid reflection of the anxiety experienced at the time of the event. 
This finding is particularly important as contemporaneous assessment of 
anxiety during awake surgery can be difficult. Moreover, it can be concluded 
that such measurements in previous studies (e.g. Man et al 2003) are likely to 
be valid reflections of intra-operative anxiety. The validity of retrospective 
anxiety measurement undertaken up to two weeks following the surgical event 
in stage one, and the comparison between such scores and post-hoc 
measurement, is discussed later in the chapter (page 370). 
 
The three distinct diagnostic groups of patients were examined for potential 
differences between them in their anxiety scores. It was believed that patients 
undergoing carotid surgery might experience greater levels of anxiety, as a 
result of this procedure being particularly lengthy, complex and carrying a 
significant risk of morbidity and mortality. For this reason, carotid surgery 
patients were analysed separately and found to demonstrate higher mean 
anxiety scores than renal access surgery or plastic surgery patients. However, 
mean scores within carotid surgery patients were still below the level which had 
previously been determined as unacceptable anxiety. Means scores within the 
338 
 
different surgical procedures were also analysed between procedural groups. 
The anxiety scores reported by carotid surgery patients allocated to the anxiety 
management intervention were higher than plastic surgery and renal access 
patients allocated to the same intervention. The potential reasons for this 
particular intervention being least effective in carotid surgery patients are 
discussed on page 351. In any event, the interventions tested were not seen to 
manage anxiety significantly differently in any of the diagnostic groups 
Moreover, for all groups mean scores were within acceptable levels and across 
intervention groups, showed no significant difference.  
 
As anxiety scores between procedural groups appeared to be slightly different, 
further analysis of variance was undertaken and no significant differences 
between groups were demonstrated. The interventions tested in this stage of 
the study and their efficacy, are discussed in more depth later in the chapter 
(page 345). 
 
7.3.2 Potential confounding variables 
Personality 
Potential confounding variables were identified and considered in stage two, to 
ensure analysis of covariance was not required. Both age and gender were not 
found to be different between treatment groups, and were, therefore, not 
expected to have an effect on anxiety scores. Additionally, neuroticism and 
extraversion scores were not found to be different between groups. Neuroticism 
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and extraversion scores were taken from the short scale EPQ as the personality 
features that potentially affect anxiety scores. Neuroticism and extraversion are 
the most examined personality constructs in the investigation of anxiety 
disorders (Morossanova 2003). It was also important to consider the effect of 
personality on the efficacy of each intervention. The interventions determined 
for this study were deliberately designed to reflect the opposing notions of self 
managed anxiety (anxiety management package) and of anxiety managed by 
someone else (handholding).  
 
Personality reflects particular coping styles that have a potential bearing on how 
effective an anxiety management intervention may be.  Individuals develop their 
own styles of self regulation and coping and these are often characterised by 
their idiosyncratic personal traits (Morossanova 2003). As noted in chapter 2 
section 2.2, individuals who are extravert are more likely to engage in coping 
mechanisms that involve problem solving and support seeking. Neurotics, 
conversely, are more likely to seek withdrawal from the situation as a coping 
strategy.  
 
As a result of this, it might be considered that extraverts identified in the current 
study may have managed their anxiety more effectively in the handholding 
intervention; introverts being better suited to the anxiety management package 
where they could retreat from what was happening in the operating theatre and 
focus on the instructions learnt from the relaxation CD. However, Connor-Smith 
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and Flachsbart (2007) noted that neurotics also seek support and such support 
was less available in the anxiety management intervention. Additionally, the 
anxiety management intervention included an information leaflet that gave the 
reader detail about the impending peri-operative event. This element of the 
intervention may not have been conducive with the neurotic‟s need to withdraw 
from the situation and arguably may have contributed to enhancing intra-
operative anxiety. In any event, anxiety, neuroticism and extraversion scores 
were not found to be different between intervention groups. Moreover, mean 
anxiety scores across surgical groups of patients were below the level of 
unacceptable anxiety. It can be concluded, therefore, that personality and 
coping style had little effect on the efficacy of the interventions under 
investigation or subsequent anxiety scores. 
 
Trait anxiety  
The effect of trait anxiety was also considered as a potential confounding 
variable, for the same reasons described in stage one (page 332). It was not 
possible to use the Spielberger STAI trait measure in this stage of the study, as 
it was considered to be too time consuming to administer in the immediate pre-
operative period. Therefore, individuals who scored high state anxiety pre-
operatively (scores of 40 and above), were analysed distinctly as highly anxious 
individuals. Additionally, low anxiety scorers (scores of 40 or below) were 
analysed as a distinct group to determine potential effect on anxiety scores. No 
differences were demonstrated between intervention groups in either case, 
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meaning that trait anxiety did not need to be considered as a confounding 
variable. 
 
Sedation and opiates 
A further potential confounding variable was considered where patients in the 
study had received either opiates or sedative drugs. The effects of such drugs 
would potentially alter the patient‟s awareness and, therefore, their perception 
of anxiety experienced intra-operatively. Patients in the study who had received 
opiates or sedation were vascular patients, predominantly carotid surgery 
patients, where they had experienced pain and distress and it had been 
deemed necessary by the anaesthetist to administer medication to relieve such 
symptoms. However, as discussed earlier (chapter five) carotid surgery patients 
are required to respond to a range of verbal neurological checks and are, 
therefore, managed carefully by the anaesthetist in order to maintain adequate 
awareness to be able to respond appropriately. On visual inspection of the data, 
the number of patients who received opiate or sedative drugs was small (n=14) 
and equally reflected in each intervention group. Therefore, a covariant 
approach to the analysis of the data was not seen as necessary.  
 
7.3.3 Physiological indicators of anxiety 
Physiological measures were taken at the same time as the intra-operative VAS 
anxiety ratings. Specifically, pulse, systolic and diastolic blood pressure, 
respirations and oxygen saturation were measured and recorded. Blood 
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pressure and heart rate are common physiological measures of anxiety and 
have been explored in several other studies of anxiety (De Jong et al 2004, 
Mussgay & Ruddel 2004, Salmore & Nelson 2000, Joiner et al 1999, McGreevy 
Steelman 1990, Van Egeren & Sparrow 1990). It was felt that respirations and 
oxygen saturation were potentially important physiological elements to observe 
and record in addition to heart rate and blood pressure, as panic and 
hyperventilation may occur as an anxiety response. De Jong et al (2004) urged 
caution when using heart rate and blood pressure measures as the primary 
indicators of anxiety in acutely ill cardiac patients.  Anxiety in such 
circumstances, the authors argued, is essential to measure accurately as 
anxiety impacts on the morbidity and mortality of this patient group and, 
therefore, should be assessed using a valid measurement tool. For the current 
study, physiological indicators were recorded in addition to anxiety self 
assessment tools in order to capture data regarding each individual patient, that 
would potentially enhance the investigation of intra-operative anxiety and its 
management.  Patients undergoing plastic and vascular surgery under local and 
regional anaesthesia are routinely monitored during the procedure, facilitating 
the collection of this data.  
 
Analysis of the physiological data revealed there were no significant differences 
between the intervention and control groups. Nor was an association 
demonstrated between physiological indicators and anxiety scores following 
correlational tests.  Blood pressure readings taken at the first intra-operative 
interval correlated highly with readings taken at the second interval, as would 
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arguably be expected. However, physiological indicators did not correlate with 
anxiety scores in any direction. This would suggest that elevated anxiety scores 
did not result in any elevations or falls in heart rate, blood pressure, respirations 
or oxygen levels.  The findings of the current study add to the body of 
knowledge that physiological indicators are limited in the investigation of 
situational anxiety and are not comparable with self assessment measures.  
Further limitations of physiological indicators of anxiety in the current study are 
discussed later in the chapter (page 363)  
 
7.3.4 Acceptability 
In addition to testing the effectiveness of the interventions administered in the 
current study, acceptability of the measures to the patients involved was also 
investigated. At the end of the investigative procedure, patients were asked how 
they felt about the intervention that they had been randomly allocated to. The 
delivery of a high standard of care and the consideration of the patient‟s 
experience and how it can be improved are elements that are paramount within 
the modern NHS (Department of Health 2000, 2007a, 2007b, 2008). 
Consequently, it was essential to measure how patients perceived the 
interventions under investigation in addition to the measurement of their effect 
on anxiety scores.  
 
The measures used to assess acceptability were a range of Likert scale 
statements for each intervention. Analysis of these measures proved 
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problematic because of the way the statements on each Likert scale were 
worded, meaning they were not directly comparable (see page 364). On the 
whole, the interventions (in particular the handholding intervention) evaluated 
well by study participants. The interventions and their efficacy and suitability in 
the management of intra-operative anxiety are discussed further (page 375). 
 
7.4 Comparison between stages 
7.4.1 Anxiety 
Analysis of data from both stages of the study was undertaken, specifically to 
further examine prevalence of peri-operative anxiety and the utility of 
retrospective anxiety measurement. Mean VAS anxiety scores in both stages 
were very similar and below the unacceptable anxiety level. Additionally, the 
retrospective and post-hoc ratings of anxiety from stage one and two, were not 
seen to demonstrate any significant differences. However, on visual inspection 
of the anxiety score correlations from stage one and two data, those from stage 
two patients appeared to be slightly higher. This may suggest that anxiety 
measurement at the time of the event without elapsed time for reflection may 
result in a higher rating of anxiety. However, the differences seen were 
unexceptional and not significant. Therefore, it can be suggested that both post-
hoc (taken immediately after the event) and retrospective (up to two weeks later) 
measurement of anxiety are a valid reflection of anxiety experienced intra-
operatively. Retrospective anxiety measurement is discussed further as a 
strength of the study on page 370.  
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7.4.2 Personality 
As a slight difference in anxiety score correlations had been revealed between 
stage one and two, it was important to consider potential extraneous variables 
that may have accounted for this. Neuroticism and extraversion scores were 
examined and compared between each stage of the study and found to be 
slightly different. Patients in stage one were less neurotic and extraverted than 
in stage two, raising some doubt that anxiety scores were comparable between 
stages. However, despite the apparent differences in these personality 
elements between patients in stage one and stage two, mean anxiety scores 
were very similar between procedural and intervention groups. Additionally, 
post-hoc anxiety scores were seen to highly correlate with contemporaneous 
scores and retrospective and post-hoc anxiety scores were seen to be very 
similar, which would suggest that the differences in personality between stages 
did not affect anxiety scores.   
 
7.5 Interventions v control 
The interventions investigated in the current study were developed as 
treatments that were feasible and potentially effective in the management of 
anxiety experienced by patients undergoing awake surgery. The rationale and 
background for the development of these interventions is discussed in chapter 
five.  
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7.5.1Handholding 
Handholding is a practice commonly seen in the delivery of health care and is 
often characterised by health care professionals as reassuring, physical touch. 
Physical touch was described by Routasalo (1999) as being an integral part of a 
nurse-patient interaction, which complemented verbal interaction. Physical 
touch described as part of health care delivery is defined separately from 
therapeutic touch, where in fact, actual physical touch does not take place 
(Samarel et al 1998). Handholding is sporadically administered to patients in the 
operating theatre in current practice, but is done so in a minority of cases, is 
inconsistently performed and is not standardised or evidence based.  
 
Moon & Cho (2001a) reported successful reduction of intra-operative anxiety in 
a study investigating the efficacy of handholding in patients undergoing cataract 
surgery under sub-conjunctival regional block. The handholding intervention 
described by the authors is very prescriptive in its detail and administration, as 
follows; “the researcher sat at the opposite side from the operated eye, grasped 
one of the patient‟s hands, placing it near the patient‟s buttock and placed the 
other hand on the patient‟s abdomen” (2001a, page 6).  
 
The authors do not describe verbal conversation with subjects as part of 
handholding within their study. This is likely to have been because verbal 
interaction would have been difficult during precise and intricate cataract 
surgery, which required the patient to lie still. The handholding intervention 
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developed for the current study involved limited verbal conversation within the 
constraints of the procedure the patient was undergoing. For example, during 
carotid surgery, the patient is required to respond to the surgeon‟s request to 
undertake a series of checks to assess neurological function and at such times, 
conversation is not possible. Verbal interaction may be viewed as distraction, 
which has been described as an anxiety management technique in itself 
(Jacobson 2006). This additional element of the intervention undertaken in the 
current study would arguably have enhanced its anxiety management 
properties. However, the intervention was not seen to manage intra-operative 
anxiety with any more success than the second intervention or control group.  
 
The handholding intervention described in the current study was a general 
description of holding the patient‟s hand within the constraints and limitations of 
the procedure they were undergoing at the time, along with verbal interaction. It 
was important to consider whether the detailed and precise delivery of the 
handholding intervention described by Moon & Cho (2001a) would have 
accounted for the successful reduction in intra-operative anxiety reported in 
their study. Additionally, a description of the care delivered in the control group 
is absent from the Moon & Cho (2001a) study. It is difficult to determine, 
therefore, whether there was a potential effect of the usual care these patients 
received, on the success of the described handholding intervention. Specifically, 
if all elements of attention were absent from patients in the control group, the 
intervention might have had greater potential for anxiety management efficacy. 
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However, methodological weaknesses were noted in the investigation and are 
described in the proceeding paragraphs. 
 
 Relatively small numbers of patients within one surgical speciality undergoing a 
single procedure were involved in the study (handholding n= 30, control n=32), 
as opposed to the current study (handholding n=45, anxiety management n=38, 
control n= 46) involving a wider range of surgical patients undergoing a variety 
of awake procedures. Additionally, handholding was tested as the only 
intervention as opposed to another, against a control.  
 
Intra-operative anxiety assessment was measured by the authors immediately 
following the surgical intervention in the recovery room, as verbal ratings were 
not possible intra-operatively. The authors themselves offer this as a potential 
methodological weakness of their study, perceiving that the reliability and 
validity of post-hoc anxiety measurement may be flawed. The current study was 
able to measure intra-operative anxiety contemporaneously, post-hoc in the 
recovery room and retrospectively. The validity of retrospective anxiety 
measurement was, therefore, robustly investigated as a valid method of intra-
operative anxiety assessment in order to explore the utility of retrospective 
anxiety measurement in such situations. It was demonstrated that retrospective 
anxiety rating is in fact a valid and accurate method of anxiety measurement 
and is discussed further on page 370. Therefore, retrospective anxiety 
349 
 
assessment would not seem to account for differences in handholding efficacy 
between the current study and the Moon & Cho (2001a) investigation.  
 
The method of anxiety measurement used by the authors may account for their 
reported anxiety reduction in the handholding intervention. Patients were 
screened for inclusion in the study by completing a 100 mm VAS scale to 
indicate how anxious they were prior to surgery. This measurement was taken 
in the operating room pre-operatively, although it is not clear how long before 
the surgical procedure this took place. Patients who scored less than 10 were 
excluded from the study. A score of 20 or above resulted in inclusion in the 
study, although the difference between the scores would not appear to 
discriminate between significant levels of anxiety. Even though a VAS scale 
was used to screen patients pre-operatively and has been discussed in 
previous studies as a valid and reliable measurement of anxiety (see chapter 
four), the VAS was not subsequently used to measure intra-operative anxiety 
following the procedure. The anxiety measure administered post-operatively 
was a 4 point Likert scale where patients were asked to compare their anxiety 
levels before and after the intervention. A significantly higher proportion of 
patients in the handholding group reported that their anxiety levels decreased 
during the operation following the intervention when compared to control. 
Interestingly, patients reported that the intervention was felt to have been most 
useful in the pre-operative period. Anxiety was felt to diminish intra-operatively 
once it was established that the operative procedure was painless. An accurate 
numerical score of anxiety or other valid measure of anxiety experienced during 
350 
 
the operation was not recorded and has been discussed earlier when 
considering the methodological difficulty with this study in chapter four.  
 
The success reported by Moon & Cho (2001a) may have also been affected by 
the length of the surgical procedure. Cataract surgical procedures are of short 
duration and in most modern ophthalmic centres, take half an hour or less. The 
awake procedures involved in the current study were longer in duration than this 
and in most cases considerably longer. This may explain why anxiety 
experienced in the current study was not effectively managed by either of the 
described interventions.   
 
The current study did not demonstrate a reduction in intra-operative anxiety with 
the handholding intervention. Although Moon & Cho (2001a) did report success 
with the same intervention, it is clear that the current study is methodologically 
stronger and, therefore, these findings can be confidently refuted. 
 
7.5.2 Anxiety Management 
The anxiety management package developed for the second intervention 
involved a relaxation technique based on a technique described by Benson 
(1975) and an information leaflet including peri-operative procedural details. 
The nature of this intervention required that the participant had time to listen to 
the relaxation technique on a CD player and read a short information sheet, 
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prior to their arrival in the operating theatre. Listening to the CD only took 8 
minutes, but becoming familiar with the instructions on the CD and practising 
the technique necessitated a further period of time. This intervention was no 
more successful in managing intra-operative anxiety than handholding or 
control. The potential explanations for this finding are debated in the following 
paragraphs. 
 
The anxiety management package presented practical challenges in ensuring 
the required amount of time and equipment was made available to patients 
once they had consented to take part in the study. Potential participants in the 
study were met by the researcher on the ward and introduced to the 
intervention in the ward environment. Surgical wards in the hospital within the 
investigation, as is common across the NHS in the bid to maximise efficiency, 
were bustling with activity and noisy. Patients eligible for the study were 
admitted mostly on the day of surgery and manoeuvred through the pre-
operative preparation process with speedy efficiency. Pragmatically, this meant 
that there was often minimum time for subjects to complete the intervention 
requirements. Additionally, the noisy environment was likely to have affected 
concentration on the relaxation instructions and potentially, therefore, the 
efficacy of the intervention during the actual event. Moreover, noise in the 
theatre environment itself was an extraneous factor that was observed during 
the investigation to affect patients‟ concentration on the relaxation technique. 
However, relaxation techniques have been investigated in previous studies and 
found to be administrable in various clinical and surgical settings (Sheldon et al 
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2008, Roykulcharoen & Good 2004, Tsai 2004, Poolsawat et al 2003, DeMarco-
Sinatra 2000).  
 
Other environmental factors were observed to affect compliance with the 
relaxation technique intra-operatively. During long and complex procedures, 
such as carotid surgery, the patient is monitored closely by the surgeon and 
anaesthetist. Such monitoring involves verbal interaction with the patient at 
several points during the procedure. Once the relaxation effect has been 
established, it is arguable that interruption reduces that effect and, therefore, 
the effective management of anxiety. In addition to interruptions from the 
surgical and anaesthetic team, there were the inevitable interruptions when 
anxiety measures associated with the investigation were taken. However, these 
interruptions were minimal and pre-rehearsed in order to minimise the 
disruption in the relaxation practised by the subject.  
 
Concentration, generally required to perform the relaxation technique, was 
observed to be problematic for participants randomised to this intervention. As 
noted earlier, this was a particular problem for patients undergoing carotid 
surgery, but was evident in patients in all the surgical groups. Subjects reported 
that they found it difficult to shift awareness from the surgical event and what 
was going on around them and focus on the relaxation technique. However, the 
administration of the local anaesthesia or regional block was an element of the 
procedure where patients appeared to undertake the relaxation procedure most 
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readily. For most patients, this was a short lasting uncomfortable procedure 
where the technique was observed to be consistently used. Following on from 
that point and into the procedure, the technique was less consistently employed.  
 
One participant who had agreed to take part in the relaxation intervention 
reported that he experienced more relaxation effect from focusing and reflecting 
on his religious beliefs during the procedure. A number of other participants 
reported that they were unsure that a deep breathing and muscle relaxation 
exercise would suit their personality style and felt self conscious about carrying 
out the procedure. Although they were not coerced into participation in the study, 
these subjects elected to continue with the investigation, despite their 
scepticism about the technique. However, most of those who participated in the 
intervention reported favourable acceptability. In particular, the information 
sheet that accompanied the relaxation technique evaluated well.  
 
7.5.3 Control Group 
Patients allocated to the control group received the care routinely associated 
with patients undergoing awake surgery in theatre. Usual care was defined as 
the health care professional introducing themselves to the patient and being 
available in the theatre proximity should the patient require assistance. 
Participants in this group were met on the ward and in the operating theatre by 
the researcher in the same circumstances as participants in the intervention 
groups. 
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 Although patients in the control group did not receive an intervention, 
interaction with the researcher was considerable, particularly in the anaesthetic 
room, where the STAI and EPQ measures were completed. Arguably, this 
contact as a consequence of the research administration resulted in the 
development of a relationship with the researcher, who is an experienced 
theatre practitioner and part of the usual care team. This potentially introduced 
an element of attention in that a nurse was present and paying attention to the 
patient, described by others as an element of anxiety management (Grieve 
2002, Moon & Cho 2001a). This could account for anxiety scores being the 
same in the control group as in the intervention groups, in that the control group 
was not an exact replication of usual care but had become an intervention in 
itself. However, the attention element involved was not present during the intra-
operative phase, where anxiety was measured. Interaction with the researcher 
was largely confined to scoring anxiety at the designated two time points. 
Moreover, anxiety scores were not different between the two intervention 
groups tested. 
 
7.6 Limitations  
Compared with the limited studies in the field of intra-operative anxiety, the 
current study has demonstrated several strengths (discussed on page 366). 
Nevertheless, the current investigation includes some weaknesses which 
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should be considered and resolved in future studies. These weaknesses are 
discussed below. 
 
7.6.1 Postal survey  
The response rate for stage one was below that which is considered to be 
acceptable in a questionnaire survey (Clifford 1990). There were a number of 
issues with the questionnaires selected for this stage of the study that 
potentially accounted for the poor response. Three questionnaires were sent to 
patients as part of the survey, two of which were commonly used and validated 
questionnaires. These two questionnaires were lengthy and convoluted and are 
discussed in the following paragraphs.  
 
EPQ 
The full scale EPQ (1975) contains more than a hundred questions, many of 
which are sensitive in nature.  Where such a questionnaire is administered in a 
face to face contact, there is opportunity for questions to be explained and 
deciphered. When a subject is faced with such a questionnaire in their own 
home in the absence of face to face contact, they are arguably less likely to 
complete and return despite access to the researcher via telephone or e-mail. A 
number of blank questionnaires were sent back with attached written notes from 
participants explaining that they found the EPQ particularly difficult to engage 
with. As noted in chapter six, many of the participants in stage two were elderly, 
with half the total number between the age of 70 and 90. It is possible that older 
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participants found the EPQ particularly difficult to complete, because of the 
personal nature and style of the questioning. It was observed during face to 
face administration of the short scale EPQ in stage two, that older patients were 
particularly mystified by the personal questions and often required reassurance 
as to the relevance of such a questionnaire to the investigation of intra-
operative anxiety. During face to face contact such explanation is possible, 
whereas in stage one it was not. 
 
 McColl et al (2001) discussed the effect of relevance and saliency of 
questioning generally, particularly at the beginning of a questionnaire, on 
response rates. The authors contended that where the relevance of questions is 
unclear to the respondent, the response rate is likely to be low.  
 
 The short scale EPQ used in the second stage of the current study may have 
improved response rate in that it would have taken less time to complete, 
though the questions contained in the short scale are exactly the same as the 
corresponding questions in the long scale. McColl et al (2001) reported that 
personally administered questionnaires are known to improve response rates. 
Therefore, the size of the questionnaire may not be the issue that resulted in a 
poor response rate in stage one, rather the postal administration of the measure. 
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STAI 
The STAI (1983) consists of two forms Y1 and Y2, to measure state and trait 
anxiety consecutively.  This questionnaire was sent to subjects as a double 
sided sheet of A4, with a form on each side of the paper. Several participants 
who had returned their questionnaire packs had completed the first form (Y1), 
but had not turned the page and completed the second form (Y2). Once this 
had been noted, subsequent questionnaire packs were sent out with the two 
forms copied onto separate sheets. On the whole, the STAI was more 
universally completed than the EPQ, although missing data from those returned 
in the first instance impacted on the comprehensiveness of the data analysis. 
 
The AEPS questionnaire was returned as the only completed questionnaire in 
some instances. Participants clearly found the simple visual analogue scales 
easy to complete and opted to return this questionnaire only. Although this 
provided data regarding anxiety prevalence and the effect of past experiences, 
it did not allow for investigation into the association with state and trait anxiety 
and personality type, which were central concepts to investigation of peri-
operative anxiety. 
 
Despite the described issues with the postal survey, the response rate in stage 
one, although less than desired, was only just below the level of a respectable 
return and yielded valuable data from ninety eight patients regarding  peri-
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operative anxiety prevalence. Additionally, the postal survey facilitated access 
to a large volume of surgical patients over a relatively short space of time. 
 
7.6.2 Surgical procedures 
It could be argued that the current study did not include other surgical 
procedures that are also potentially anxiety provoking intra-operatively. Hip and 
knee replacements are often performed under regional anaesthesia and take 
longer than 30 minutes to complete. Additionally, as described in chapter five, 
joint replacement procedures are undertaken using power tools that are noisy 
and particularly likely to cause the patient to experience intra-operative anxiety 
or distress. For this reason, many of these patients are sedated during the 
procedure and, therefore, are less aware of the environment and their anxiety 
experience. Surgical procedures where sedation was commonplace were not 
selected for investigation in the current study because there would potentially 
be large numbers of subjects who would be excluded from the study, as a result 
of their altered perception of the anxiety they experienced intra-operatively. 
 
However, not all joint replacement patients receive intra-operative sedation, 
making them an especially vulnerable group, given the above description of 
their awake intra-operative experience.  Pragmatically, it would have been 
difficult to include a group of surgical patients in the current study that may have 
been potentially excluded in large numbers when sedation was administered 
intra-operatively, given the time constraints of the research project. Therefore, 
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an arguably vulnerable group of patients was not included in a study offering 
potential benefits and enhancement to their surgical experience.  
 
Nevertheless, the interventions tested in the current study were not seen to 
effect intra-operative anxiety in the surgical patient groups involved. The 
difficulties described in the administration of the anxiety management 
intervention, would have been replicated in an orthopaedic group of patients 
and, therefore, arguably likely to yield the same efficacy result. The handholding 
intervention contained elements of attention and distraction, which potentially 
may have been a more effective intervention in this particular group of patients 
undergoing a procedure in a noisy theatre environment. Awake joint 
replacement surgery is, therefore, an important area of further research in the 
management of intra-operative anxiety, but will present specific further 
challenges in the selection of interventions to be tested. 
 
The renal access surgery patients included in the current study were an 
important group of patients to include in the current study for the reasons 
described on page 369. This particular group of patients, however, may 
arguably be particularly adept at coping with surgical intervention, because of 
their repeated requirements for fistula formation and other invasive procedures 
during the course of their disease, potentially resulting in a blunted anxiety 
response.   The current study has demonstrated  that anxiety associated with 
previous surgical experience is reflected in subsequent treatment episodes and 
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affects anxiety scores. However, renal surgery patients who were undergoing 
fistula formation, having had the procedure performed several times before, 
were observed to display a stoical and relaxed attitude to the forthcoming 
surgical event. These patients reported that they were not anxious as they knew 
what to expect. Moreover, they were used to the invasive nature of the 
procedure as this was a common feature of their ongoing chronic disease 
management. This was further compounded by the fact that significant 
proportions of renal failure patients were also diabetic and were, thus, 
potentially additionally de-sensitised to invasive physiological monitoring 
procedures. 
 
7.6.3 Recruitment of non-English speaking subjects 
There was an observed recruitment problem of non-English speaking patients in 
stage two, in particular South Asian patients. The reasons for this are important 
to debate and unravel as the study sample did not reflect the proportion of 
South Asian subjects in the local population. Mason et al (2003) undertook a 
review of a number of local clinical trials in order to determine the proportion of 
South Asian included in six local clinical trials. The authors highlighted that all 
the trials reviewed were under represented by people of South Asian origin. 
Exclusion of subjects from ethnic minorities is not only unethical, but reduces 
the scientific value of a study when cultural, environmental and physiological 
peculiarities are not investigated (Mason et al 2003).  
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A study undertaken by Hussain-Gambles et al (2004), aimed to investigate a 
perceived lack of representation of South Asian participants in randomised 
controlled trials. The authors reported that South Asian patients were motivated 
to take part in clinical trials by the incentive to improve the health of themselves, 
their family and society as a whole. Motivation was also seen to be borne from a 
perception of duty to the doctor. Reasons cited by the authors for reluctance to 
participate in trials were demanding lifestyles, language problems, previous bad 
experiences and general feelings of mistrust and a sense of not being accepted 
in British society. The study undertaken by Hussain-Gambles et al (2004) also 
identified that less than half of Pakistani and Bangladeshi respondents were 
aware of the concept of clinical trials and what participation, therefore, was 
likely to involve. Despite this, the study did not reveal any aversion to the idea of 
clinical trials amongst the South Asian individuals surveyed. The authors 
reported recruitment problems occurred often as a result of not being 
approached, which is unethical and unacceptable practice. Interestingly, the 
study undertaken by the authors was conducted within the same geographical 
area as the current study, and the findings, therefore, are particularly relevant.  
 
In the second stage of the current study, South Asian patients were approached 
in the same way as English speaking patients. Hussian-Gambles et al (2004) 
recommended that written information should be sent to study participants in 
the appropriately translated language, as a measure to improve recruitment into 
clinical trials. However, despite this recommendation, written information sent to 
participants via the post was not translated into South Asian languages on the 
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advice of the hospital‟s interpreting service. The rationale for this decision was 
that it was known that the majority of South Asians in the community could not 
read in their own language. Therefore, it would be futile to administer study 
information in this way. Instead, it was envisaged that family members would 
read the written information and translate for their relative. Participants were 
also approached on the ward, where possible the day before surgery. Where 
non-English patients were approached who had not read or understood the 
information sheet, an interpreter was involved in a face to face contact to 
discuss the study and potential recruitment.  
 
Some potential participants were lost because of this, however, when the initial 
approach by the researcher was on the same day as surgery. This effectively 
resulted in exclusion from the study in that the patient had not had the required 
amount of time to reflect on their potential participation before consent into the 
trial (NRES 2009). Even where patients had considered the study (as it had 
been explained to them at home), a reluctance to participate was observed. On 
occasion, this decision appeared to be influenced by a family member reporting 
that the patient was too preoccupied with the surgical event and did not want to 
be troubled by the investigation. Interestingly, one of the reasons stated for the 
described preoccupation was that the patient was anxious about the 
forthcoming surgery. When a family member was not available to discuss 
participation with the researcher and an interpreter was involved, reluctance to 
participate was observed to be an immediate response. 
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The foremost issue that appeared to be the root cause of non-participation was 
language. Where South Asian patients were approached and could speak 
English, participation in the study was more readily offered. This would support 
the theory purported by Hussain-Gambles et al (2004) that there was not an 
aversion to clinical trials in the South Asian population studied. Approach to 
South Asian patients in future studies would potentially benefit from telephone 
contact in the patient‟s home from a member of the hospital interpreting service 
on behalf of the researcher, in order to augment the written information and 
ensure the purpose and potential benefits of the trial are understood prior to 
admission to hospital.  
 
7.6.4 Physiological measures  
Physiological data have been collected in previous studies as indicators of 
anxiety (see page 182). The current study recorded physiological readings 
during the intra-operative phase as additional information in the investigation of 
intra-operative anxiety. A limitation of the current study was that baseline 
physiological data was not recorded for comparison. Previous studies 
measuring blood pressure and heart rate as indicators of anxiety, investigated 
differences before and after an intervention (Man et al 2003, Salmore & Nelson 
2000, McGreevy Steelman 1990), in order to demonstrate the effect of the 
intervention on anxiety. However, De Jong et al (2004) illustrated that 
physiological measures were unreliable when used as an indicator of anxiety. 
Additionally, Man et al (2003) reported that heart rate and blood pressure 
readings did not change in the intervention and control group when compared to 
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baseline, in their study investigating intra-operative anxiety specifically. The 
physiological data collected during the current study was not seen to be 
associated with anxiety scores using correlational tests, corroborating the 
findings from the Man et al (2003) study. Accordingly, the omission of baseline 
data collection is unlikely to have seriously weakened the study design. 
 
7.6.5 Acceptability measures 
A range of Likert scale statements were used to measure acceptability for each 
intervention. Analysis of these measures proved problematic because of the 
way the statements on each Likert scale were worded, rendering them not 
directly comparable. Although both interventions were intended to assist the 
patient in the management of their anxiety, this question was not asked of each 
intervention in a consistent manner, using the same language. The anxiety 
management intervention involved two therapeutic elements, namely the 
relaxation CD and the information leaflet. The handholding intervention also 
involved several elements; the physical presence of the nurse, physical touch 
and limited conversation. These separate therapeutic elements within the 
interventions, were not distinctly investigated in terms of acceptability or 
subsequently directly compared with each other.   
 
The handholding intervention had particular elements of attention involved. 
These elements may be more acceptable to some subjects than others and 
arguably attention should have been controlled for, when administering the 
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acceptability measures. However, these measures were not intended to 
measure the efficacy of the interventions under investigation, but were intended 
only to determine acceptability to the patient of the intervention. 
 
 
7.6.6 Limited representation of vascular patients in stage one 
Patients were sent questionnaire packs in stage one of the current study using 
a computer generated randomisation table. The sample had been calculated to 
ensure proportional representation of all surgical groups of patients within the 
study. Therefore, the numbers of questionnaires sent to vascular patients was 
smaller than plastic surgery patients. The number of patients undergoing carotid 
surgery sent questionnaires was smaller still, as these procedures are 
performed less frequently than renal access surgery and in particular plastic 
surgery. Additionally, a very small number of the returned questionnaires were 
from vascular subjects, compounding the low representation of vascular 
subjects. 
 
 Consequently, analysis of stage one data and conclusions made about peri-
operative anxiety are, for the most part, relating to plastic surgery patients. 
Although plastic surgery procedures are undoubtedly worthy of investigation, 
patients with quality of life threatening carotid disease and chronic renal failure 
are arguably more likely to experience peri-operative anxiety and are not 
adequately investigated in this stage of the study. However, the RCT in stage 
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two successfully recruited almost all patients undergoing carotid surgery 
available during the investigative period as well as appropriate recruitment of 
renal access surgery patients. Therefore, the second stage of the study has 
generated quality data equally from the identified groups of surgical patients 
who have not previously been investigated in terms of their peri-operative 
anxiety experience. 
 
7.7 Strengths of the study 
The attainments and strengths of the current investigation are drawn from 
whether the aims identified at the outset of the study were demonstrated and 
successfully achieved through a well conducted and designed research study. It 
is important to consider what is original about the current study when 
determining its strength. Arguably the main originality of this study was the 
investigation of intra-operative anxiety and its management, as there is limited 
evidence in the literature of such investigation. Another original aspect of this 
study was the validation of retrospective anxiety measurement in such 
situations by comparing contemporaneous, post-hoc and retrospective anxiety 
scores. As discussed earlier, there were several methodological weaknesses 
identified in the study undertaken by Moon & Cho (2001a) that highlighted some 
of the strengths of the current study, including the range of surgical procedures 
and interventions investigated as part of a randomised controlled trial, in 
addition to the wider sample involved. The strengths of the current study are 
discussed in detail below.   
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7.7.1 Surgical procedures  
It has been previously stated that the number of procedures performed under 
local and regional anaesthesia has risen sharply over the last ten years. This 
has been largely as a consequence of the NHS drive to modernise and improve 
the delivery of patient care, resulting in a sharp focus on maximising the 
utilisation of resources, ensuring patient safety and enhancing the patient‟s 
health care experience. Developments in local and regional anaesthesia 
techniques have made possible complex and prolonged surgical procedures 
performed whilst the patient is awake, and aware in the operating theatre. The 
surgical procedures selected for investigation in the current study, are 
commonly performed whilst the patient is awake and involve large numbers of 
patients undergoing surgery each year. Additionally, the selected surgical 
procedures were performed mostly without sedation, the implication of which 
was that intra-operative anxiety was likely to be particularly ubiquitous in these 
patient groups.  It was clearly important to examine potentially significant 
numbers of patients who may experience unacceptable levels of intra-operative 
anxiety.  
 
The surgical procedures under investigation were felt worthy of investigation as 
previously discussed (chapter five). In particular, patients undergoing carotid 
surgery were arguably more likely to experience elevated and prolonged levels 
of unacceptable anxiety. Carotid surgery performed under cervical plexus block 
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has become more common place as it is possible to monitor neurological 
function whilst the patient is awake and, therefore, prevent neurological injury. 
Peri-operative anxiety has been investigated in carotid surgery patients in 
previous studies (Pearson et al 2005, McCarthy et al 2004), for the most part to 
ascertain the potential effect on post-operative outcome in this potentially more 
vulnerable group of patients. Contemporaneous intra-operative anxiety has not, 
however, been specifically investigated in this group of patients, or indeed the 
other surgical groups of patients within the current study.  
 
McCarthy et al (2004) examined patient‟s perceptions and satisfaction following 
carotid surgery under local and general anaesthesia. However, the study was a 
retrospective investigation that included patients who had had their surgery up 
to nine years previously, when surgical and anaesthesia techniques were 
arguably not the same as current practice. Moreover, self assessment of intra-
operative anxiety was not measured definitively in the awake group of patients 
included in the study. Interestingly, when awake patients were asked whether 
they would choose regional or general anaesthesia for a second carotid 
procedure, most participants reported they would choose a general anaesthetic. 
Although intra-operative anxiety was not specifically measured, this particular 
finding might suggest a negative intra-operative experience during awake 
surgery which then affected the subjects‟ choice of anaesthesia, demonstrated 
by a preference to be unconscious for a subsequent contralateral carotid 
surgical procedure.  
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Most patients in renal failure require surgical arterio-venous fistula formation for 
the delivery of renal dialysis. This procedure is performed commonly under 
regional anaesthesia as the efficacy of the fistula is believed to be enhanced by 
the vasodilatory properties of the brachial plexus block. Peritoneal dialysis may 
be the haemofiltration method of choice for some patients, but the majority of 
patients are managed via a fistula. Surgery is not only required for patients in 
complete renal failure, but as a preparatory measure for those in partial failure. 
Additionally, the surgically formed fistula has a limited life and renal patients 
often undergo the procedure several times whilst awaiting a kidney transplant. 
Furthermore, patients with renal disease are commonly suffering from other co-
morbidities such as hypertension and diabetes, rendering them additionally 
vulnerable. Therefore, renal access surgery involves a potentially vulnerable 
group of patients who are more susceptible to anxiety and depressive disorders 
because of their chronic health problems and poor prognosis (NICE 2009). 
Additionally, stage one of the current study demonstrated that past negative 
experience affected subsequent treatment. Therefore, the investigation of renal 
patients as a specific group of subjects arguably likely to experience repeated 
anxiety provoking procedures strengthens the current investigation into the 
prevalence and management of intra-operative anxiety.  
 
Another interesting group of patients who potentially experienced intra-operative 
anxiety were plastic surgery patients. This surgical group involves a larger 
number of patients ranging from minor to more complex procedures performed 
routinely under local anaesthesia without sedation. Plastic surgery, mostly the 
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removal of skin lesions, may be viewed as minor and inconsequential and 
unlikely to precipitate intra-operative anxiety. However, as argued earlier 
(chapter five), many patients undergoing such procedures are elderly, arguably 
vulnerable and potentially likely to under report anxiety. Additionally, the 
removal of malignant skin lesions often involves wide excision necessitating 
repair with a rotated skin flap or skin graft. Such procedures can be lengthy, 
uncomfortable and potentially anxiety provoking. 
 
The varied range of surgical procedures and patient groups provided the current 
study with the opportunity for a depth and breadth of understanding of the 
prevalence and management of intra-operative anxiety. The larger sample of 
patients involved in the study added to this strength, by accessing a wider 
population than that tested in previous studies (Man et al 2003, Moon & Cho 
2001a). 
 
7.7.2 Retrospective measurement of intra-operative anxiety   
The review of the literature (chapter four) revealed little evidence of intra-
operative anxiety investigation. Several studies focused on the exploration of 
pre-operative anxiety in patients undergoing general anaesthesia, with 
particular reference to intra-operative physiological adjustment and the effect on 
post-operative outcome. Fewer studies examined intra-operative or intra-
procedural anxiety in the awake patient (Mitchell, 2009, Haugen et al 2009, 
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Mitchell 2008, Muglali & Komerik 2008, Wolf et al 2003, Man et al 2003 Moon & 
Cho 2001a, Benotsch et al 2000). 
 
The current study asked participants to self report the anxiety they experienced 
throughout the peri-operative event, particularly intra-operative anxiety. Anxiety 
was measured using a validated anxiety measure (STAI) and a VAS scale. The 
STAI has been investigated in previous studies as a valid measure of situational 
anxiety including patients undergoing surgical procedures (see chapter four). 
Contemporaneous self-assessment of anxiety can be difficult during surgical 
procedures and was not demonstrated in the reviewed studies. The current 
study measured intra-operative anxiety at the time of the event as well as post-
hoc measurements of intra-operative anxiety in the same group of patients. 
These measurements were compared (as well as the retrospective anxiety 
measurements taken in stage one) in order to determine the validity of 
measurements taken after the event has passed. Post-hoc intra-operative 
anxiety scores correlated highly with those taken contemporaneously. In 
addition, post-hoc scores, when compared with retrospective scores taken up to 
two weeks following the surgical event in stage one, were seen to be very 
similar. Therefore, it can be confidently reported from the current study that 
retrospective intra-operative anxiety measurement is valid. Retrospective 
anxiety measurement is also likely to be reliable in that the same anxiety scores 
were demonstrated by individuals at repeated testing during the peri-operative 
period, even though this was not, strictly speaking, tested with a test re-test 
reliability paradigm.  
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Additionally, analogue scale measurement of anxiety in these situations was 
compared with the STAI anxiety measurement tool and found to highly correlate, 
demonstrating convergent validity of the two instruments in the measurement of 
situational anxiety. This component of the study, added strength to the current 
investigation as intra-operative anxiety is often difficult to assess and measure 
contemporaneously. Furthermore, the findings from this element of the 
investigation adds weight to the body of knowledge that currently exists on the 
validity and reliability of VAS scale anxiety measurement in such situations as 
well as that relating to the concept of retrospective anxiety measurement. 
 
7.7.3 Anxiety prevalence 
There is limited investigation of the prevalence of peri-operative anxiety in 
previous studies. Haugen et al (2009) investigated the frequency of anxiety 
experienced by patients undergoing awake surgery, as well as the impact of the 
clinical environment on the experience of intra-operative anxiety (see chapter 
four). Patients recruited to the study had undergone a variety of surgical 
procedures and were asked to complete two questionnaires to rate their intra-
operative anxiety experience whilst still in hospital, up to 3 days post-operatively. 
The measures used were an adapted questionnaire developed to assess pre-
operative anxiety and the Hospital Anxiety Depression Scale (HADS).  The 
STAI was not used despite being seen as the gold standard measure of anxiety 
and its frequent use in similar situations. Nor were VAS scales used to 
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determine peri-operative anxiety, despite their measurement validity and ease 
of administration. Additionally, most of the patients surveyed in the study had 
been sedated and, therefore, potentially less aware of the operative event and 
the anxiety they experienced during their awake procedure, resulting in a 
skewed anxiety prevalence result.  
 
A survey of anxiety prevalence during awake surgery was also undertaken by 
Mitchell (2008, 2009). Patients were approached prior to their impending awake 
surgery and encouraged to return questionnaires following their discharge. The 
data relating to pre- and intra-operative anxiety was extrapolated from a wider 
hospital survey investigating the patient‟s experience generally. Anxiety 
prevalence during the patient‟s awake surgery experience, was measured using 
a five point Likert scale, similar to that used in the Haugen (2009) study. The 
author contended that the scale demonstrated face validity by consulting with 
experts in the field. However, the scale was weighted with all but one response 
reporting some anxiety. The measure, therefore, was not sensitive and 
potentially biased. Additionally, as a result, the threshold for anxiety 
measurement was set very low. The current study used validated VAS scales 
and the STAI to measure anxiety, where cut off points have been tested and 
documented in the literature to more reliably and sensitively measure anxiety in 
clinical situations.     
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The retrospective postal survey in stage one of the current study was a credible 
method employed in the investigation of anxiety in the described group of 
patients. Although face to face contact is absent, postal surveys have the 
advantage of accessing large numbers of patients over a relatively short period 
of time. The response rate in stage one of the current study was not as high as 
is generally considered to be an optimum return (Clifford 1990) and discussed 
later in the chapter. However, the data captured in stage one revealed valuable 
findings regarding anxiety prevalence. The AEPS questionnaire asked the 
patient to rate the anxiety they had experienced as a result of previous surgical 
procedures. This scale allowed for investigation of the effect of past 
experiences on subsequent events. Additionally, patients were asked if they 
had received any medication during their operation that had made them feel 
drowsy. Those who reported that they had experienced altered awareness were 
excluded from the analysis, resulting in a more accurate assessment of intra-
operative anxiety prevalence than that reported by Haugen et al (2009). 
Moreover, the data from the postal survey allowed for comparison of 
retrospective anxiety measurement with post-hoc and contemporaneous anxiety 
scores from the second stage of the study.  
 
The limitations of postal questionnaire enquiry generally and the factors 
contributing to the observed poor response were discussed earlier in the 
chapter (page 355).  
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7.7.4 Range of interventions 
A further strength of the current study was that a range of interventions were 
tested in the randomised controlled trial in stage two, against a control. RCTs 
are universally considered to be the gold standard in the investigation of 
treatment efficacy (see chapter five).   The interventions determined for the 
investigation, were specifically designed to reflect opposing notions of anxiety 
management, in order to vigorously test the most appropriate and effective 
intervention in the management of intra-operative anxiety. Additionally, the 
control group from the RCT allowed for comparison between contemporaneous 
anxiety measurement and anxiety measurement that is taken after the event 
(see chapter five).   
 
7.8 Future research 
The main outcome measure of the current study was intra-operative anxiety 
scores measured by a visual analogue scale in stage two. The VAS scale has 
been shown to accurately measure anxiety experienced both at the time of an 
event and retrospectively and may, therefore, be a sensitive measure of anxiety 
in such situations where a true picture of anxiety experienced during awake 
procedures can be captured. Although a number of patients scored what was 
considered to be an unacceptable level of anxiety, generally, intra-operative 
anxiety prevalence was low. Furthermore, the interventions tested in the study 
did not affect anxiety scores in any of the surgical groups. The usual care 
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delivered in the control group of patients was as effective as either of the 
interventions described.  
 
However, the number of patients who scored unacceptable anxiety was 
arguably sufficient to justify this group of patients being worthy of further 
investigation. It was demonstrated in stage two of the current study that 37.5 % 
of subjects scored 5 or above in one of the two intra-operative SUDs measures. 
Those scoring high or extreme anxiety as 8 or above accounted for 10 % of the 
study population. Moderate to high anxiety experienced over a prolonged period, 
potentially affects the patient psychologically and physiologically for some 
considerable time (Cassidy 1999).   
 
It would appear from the results of the study that for those patients who were 
anxious during surgery, the attention, distraction or relaxation elements of the 
interventions were not effective in managing their subjective unpleasant 
experience of anxiety. This finding might lead us to suspect that the 
interventions were simply inadequate or inappropriate (this is discussed further 
on page 382). It might also lead us to question whether patients who 
experienced high anxiety in these situations were simply too anxiety conditioned 
and, therefore, unable to „train out‟ of this condition in the interventions tested in 
the current study. However, neuroticism was not seen to be different between 
groups. Individuals who have a high trait anxiety are susceptible to state anxiety 
as they are more likely to interpret situations as threatening. Therefore, such 
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individuals are difficult to manipulate in order to modify the interpretation of the 
situation and the subsequent anxiety response (Wilson et al 2006). It is also 
important to understand whether the high state anxiety experienced by these 
patients was associated with extraneous variables not detected by the study 
design. Further research, therefore, should be determined in response to the 
above suppositions.  
 
7.8.1 Highly anxious patients 
It is arguably important to explore in more depth patients who were highly 
anxious intra-operatively, specifically the source of their anxiety. A more in 
depth understanding of the underlying factors contributing to their anxiety may 
offer investigators the information needed to develop more effective treatments 
to manage intra-operative anxiety, when required. Patients in the current study 
were asked to score their anxiety, utilising valid and accurate measurement 
tools. A further study should investigate those patients who scored moderate to 
high anxiety by interviewing them after the surgical event.  The current study 
has demonstrated that retrospective evaluation of the operative event is valid 
and accurate in terms of the anxiety experienced at the time. We can, therefore, 
be confident that an interview on the ward when the patient is sufficiently 
recovered from the procedure, or in the patient‟s home after discharge, will yield 
valuable and accurate information about their intra-operative experience.  
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The anxiety experienced by these patients may be associated with several 
different aspects of their surgical care as well as their personal circumstances. 
In depth interviews would provide insight into these issues and how the service 
or specific aspects of the surgical pathway could potentially be developed to 
assist the management of anxiety experienced by such patients. An 
understanding of personal aspects that contribute to high levels of anxiety 
experienced by individuals intra-operatively is also extremely valuable in the 
planning and implementation of peri-operative and post-surgery care and 
management.  
 
7.8.2 Carotid surgery patients 
This group of patients are particularly susceptible to an uncomfortable and 
anxiety provoking peri-operative experience. When analysed as a separate 
group, carotid surgery patients were seen to score higher levels of anxiety than 
other groups of patients in the study. Given that that is now known, it is arguably 
important to investigate the sources of their anxiety and ways of improving their 
peri-operative experience. Additionally, patients undergoing carotid surgery 
were observed to find the relaxation technique difficult to maintain, due to the 
demanding nature of the procedure itself and the neurological tests they had to 
respond to. A review of trials comparing local versus general anaesthesia in 
carotid surgery patients conducted by Rerkasem & Rothwell (2009), reported 
that most trials focused largely on physiological performance and outcome, with 
few trials considering the patients‟ subjective peri-operative experience.  
McCarthy et al (2004) was one such retrospective study that investigated 
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patient‟s experience during carotid surgery performed under cervical plexus 
block as well as those performed under general anaesthesia (see chapter four). 
The aim of this study was to determine if patients undergoing such surgery 
whilst awake were satisfied with their experience The authors contended that 
awake surgery experiences evaluated as well as unconscious surgery 
experiences. However, this study did not investigate intra-operative situational 
anxiety specifically within the awake subjects included in the study.  
 
The GALA trial (Lewis et al 2008) investigated large numbers (n=3526) of 
patients undergoing carotid surgery under regional and general anaesthesia 
and demonstrated that there were no statistically significant differences 
between both groups of patients in terms of the primary outcome measures of 
the study. The primary outcome measures were stroke (ipsilateral and 
contralateral), myocardial infarction, and death within 30 days of surgery. 
Secondary outcome measures for the study included length of high dependency 
care and hospital stay, as well as post-operative health related quality of life. 
Quality of life was assessed 30 days following surgery using the short form 
EuroQOL (EQ-5D) questionnaire. Lewis et al (2008) considered quality of life 
post -carotid surgery, an important outcome measure. However, their 
questionnaire asked general physical health questions with only one question 
specifically relating to anxiety and depression. No difference was seen in the 
quality of life scores between those patients who had been awake or 
unconscious during the procedure. The authors contended a possible reason 
for this was that quality of life was measured too late after the surgical event 
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and did not, in the authors‟ view, therefore, demonstrate a potential advantage 
of local anaesthesia, although quality of life was not a primary outcome 
measure of the study. 
 
 Further work is therefore required to establish whether this group of patients 
perceive anxiety and depression following carotid surgery to be affected by their 
mode of procedure. In addition, longer follow up would be needed to see 
whether this was a transitory phase or became a long term problem. This is 
particularly relevant with this group of patients who may be required to self 
manage a long term vascular or cardiac health condition. Post-operative anxiety 
and depression may negatively impact on their ability to do this. 
 
Quality of life has been measured previously following surgery and in patients 
who suffer from chronic disease (Aggarwal et al 2009, Jansson et al 2009, 
Cheung et al 2003b). Cheung et al (2003b) contended that post-operative 
quality of life in colorectal cancer patients was of paramount importance in that 
it played a pivotal role in disease survival and productive post-operative life. 
Although post-operative quality of life in carotid surgery patients has been 
investigated as part of the GALA trial (Lewis et al 2008), the measure used 
during this study arguably resulted in a limited assessment of psychological well 
being. Therefore, there is limited investigation of the effect of such surgery 
following awake, as well as unconscious carotid surgery, on post-operative 
quality of life.  
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This group of patients, therefore, warrant further exploration into their awake 
peri-operative anxiety experience and their post-operative quality of life. This 
contention is further supported by the persistent and continued NHS drive to 
enhance the patient‟s experience (Department of Health 2008, 2008, 2007 a, 
2007 b). However, further investigation of this particular group of surgical 
patients presents a considerable challenge to the researcher, as carotid surgery 
patients form a small number of the total patient caseload in any vascular 
surgical unit and would, therefore, need to be multicentre studies.  
 
7.8.3 Assessment of anxiety prevalence 
The retrospective measurement of peri-operative anxiety used in stage one of 
the current study demonstrated a valid illustration of anxiety prevalence using 
the AEPS questionnaire. However, what is not known from the current study is 
at what point in their surgical care pathway patients become anxious or the 
cause of such anxiety. Future investigation should assess anxiety levels before 
admission to hospital and then again on the day of admission, or immediately 
prior to surgery. These scores would be compared and analysed for their 
correlation. Such study would broaden our knowledge about the onset of peri-
operative anxiety with a view to the development of a pre-operative screening 
measurement tool incorporating VAS anxiety measurement scales. Such 
screening would determine those who are likely to be highly anxious during their 
surgical procedure, requiring specific intervention and management. Dodds 
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(1993) has previously described the need for peri-operative practitioners to be 
better equipped to assess and manage anxiety in patients undergoing surgery.  
 
The current study has also demonstrated that retrospective anxiety assessment 
is valid and accurate. Future studies should investigate large numbers of awake 
patients from all surgical specialities where patients undergo procedures whilst 
awake using the AEPS as an easily administered survey, in order to determine 
a broader view of peri-operative anxiety prevalence. However, such a broad 
survey may lead to challenges in terms of the sensitivity of the VAS measure. 
 
7.8.4 Interventions  
The interventions selected for the current study were chosen as they were felt 
to offer valuable therapeutic effect on situational anxiety and were feasible to 
administer in the operating theatre environment. The lack of effect on anxiety 
scores and limitations of the described interventions have been discussed 
earlier in the chapter (pages 335, 345). Future research in the management of 
intra-operative anxiety should consider the development of potential alternative 
interventions that are more targeted and, therefore, more effective in such 
situations. Nevertheless, following an extensive review of the literature 
regarding anxiety management interventions, those selected for the study were 
deemed to be the potentially most effective and pragmatically achievable in the 
given clinical environment. Treatment fidelity may have been compromised in 
that the interventions were administered by researchers who were part of the 
383 
 
usual care team and not by psychologists trained specifically in the delivery of 
anxiety management techniques. The randomised controlled trial of the current 
study might arguably have tested the interventions more effectively should an 
explanatory approach have been determined. However, undertaking the 
administration of such interventions would have been pragmatically impossible 
in the clinical environment involved in the research. Under such circumstances, 
the interventions were delivered as effectively and systematically as possible. 
Additionally, the generalisability of the findings would only be valid in clinical 
situations facing similar practical limitations, hence the decision to undertake a 
pragmatic trial.   
 
It is worthy of note that the development of intra-operative anxiety management 
interventions needs to be mindful of patient choice and the drive to empower 
patients in the planning and implementation of their care. However, the same 
pragmatic issues discussed in the preceding paragraph relating to the clinical 
environment constraints, cannot be overlooked when determining, implementing 
and investigating potentially effective intra-operative anxiety interventions. 
 
As discussed earlier, anxiety scores in patients allocated to the „usual care‟ 
control group were the same as in the intervention groups. It was also noted 
earlier that although the control group was intended as a placebo, the nature of 
the research administration meant that there was more involved and prolonged 
interaction with the usual care team. This interaction on the ward prior to 
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surgery and throughout the peri-operative phase of the patient‟s care may have 
become an intervention in itself and resulted in a skewed anxiety score. Pre-
operative visiting has been discussed previously as a potentially effective 
anxiety management intervention in patients about to undergo surgery (Stone 
1983, Wicker 1995). The pre-operative visit ideally involves contact with the 
patient on the ward from the operating theatre practitioner allocated to care for 
the patient on their arrival to theatre. Pre-operative visiting is described as an 
educational, information giving session given by a professional best placed to 
answer the patient‟s specific questions relating to their impending surgery, 
aimed at reducing patients‟ peri-operative anxiety. However, previous 
exploration of pre-operative visiting does not specifically relate to patients 
undergoing awake surgery. In light of the findings from the current study future 
research can be justified in the efficacy of pre-operative visiting specifically with 
patients undergoing local and regional anaesthesia.  
 
An anxiety management intervention previously studied in surgical patients and 
found to be effective is anxiolysis (Allen 2009, Kimberger et al 2007, Smith & 
Pittaway 2005, Bauer et al 2004). Although anxiolytic pre-medication has been 
demonstrated to not delay discharge of day surgery patients (Smith & Pittaway 
2005), its use as pre-operative preparation for surgical patients has diminished 
over time.  Intra-venous pre-medication of Midazolam has been shown to 
effectively reduce pre-operative anxiety (Allen 2009) and should be investigated 
as anxiety management intervention of choice in patients who are likely to 
experience prolonged moderate to high levels of anxiety intra-operatively, 
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potentially affecting their post-operative outcome and quality of life. However, 
intra-operative awareness is required for the compliance in some surgical 
procedures, limiting the use of anxiolysis in such situations. Additionally, intra-
operative anxiolysis requires medical administration and clinical observation 
throughout the procedure, which would not be possible for patients undergoing 
surgery in local anaesthesia clinics where access to the appropriate health 
professional (anaesthetists) is not pragmatically possible. 
 
7.9 Conclusions and recommendations for practice  
The current study investigated the prevalence of peri-operative, particularly 
intra-operative  anxiety during awake surgery and tested interventions to 
manage such anxiety. The study was divided into two stages. Stage one was a 
retrospective postal survey designed to investigate peri-operative anxiety 
prevalence. Stage two was a randomised controlled trial to test the efficacy of a 
range of interventions against a control in the management of intra-operative 
anxiety. The study, therefore, represents a useful addition to the limited body of 
work regarding peri-operative anxiety and its management. The findings from 
the current study would suggest that peri-operative anxiety prevalence is low 
and that usual care alone is as effective in the management of intra-operative 
anxiety during awake vascular and plastic surgical procedures, as the 
interventions tested. However, it has also been demonstrated that a sizeable 
cohort of patients experienced unpleasant anxiety for a least part of their awake 
procedure. For those patients who are moderately and highly anxious whilst 
awake in the operating theatre, the experience is potentially lengthy and 
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distressing. The specific characteristics of significant intra-operative anxiety 
require further investigation in order to potentially develop more effective intra-
operative anxiety management techniques.  
 
Although the interventions investigated were not seen to manage intra-operative 
anxiety more effectively than usual care alone, it is not recommended that such 
patients are cared for in the operating theatre without attention to their anxiety 
assessment and management. The study has allowed the opportunity to 
examine the care of the awake patient in theatre in a systematic way and has 
identified the need for further investigation and understanding of the specific 
needs of such patients. The audit of patients undergoing awake surgery should 
continue in order to further develop the body of evidence relating to intra-
operative anxiety, leading to more effective assessment and treatment and a 
better patient experience. 
 
As discussed earlier, patients in the control group received care that was not 
truly reflective of the care usually delivered to awake patients in the operating 
theatre, due to the pre- and intra-operative involvement of the researcher. It is 
possible to speculate that anxiety scores in control group patients were no 
different to the intervention groups as a result of these additional elements of 
care described as, meeting and establishing a relationship with the patient prior 
to surgery and then being present and available for support if required during 
the subsequent intra-operative phase. These elements of care afforded to the 
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control group patients in stage two of the current study are easily replicated in 
the operating theatre environment and have the potential to enhance the 
patient‟s experience. Baseline anxiety scores from patients who did not receive 
any treatment or research intervention were not available for comparison in 
order to explore the effect of the additional intervention of the control group. 
However, it is difficult to justify the recommendation of such practice as intra-
operative anxiety was no more effectively managed by the described usual care 
than by the interventions tested.   
 
Although both interventions tested in the current study proved acceptable to 
patients, the handholding intervention evaluated more favourably. This was 
arguably as a result of the enhanced attention element involved in this particular 
intervention as opposed to the anxiety management package. It is also arguable 
that those individuals who evaluated handholding well simply preferred having 
someone manage their anxiety for them. The aspects of the control group „usual 
care‟ also contained attention elements that appeared to be beneficial to 
patients in the current study and can be expected to enhance patients‟ 
experience and evaluate well. Given that both intervention and control 
conditions involved aspects of care that were acceptable to patients, it may be 
prudent to recommend the implementation of elements of such care that are 
practicable and easily achievable in the clinical environment. For example, the 
patient information leaflets developed for the anxiety management intervention, 
evaluated well and were easily administrable. However, the considerable 
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problem of high intra-operative anxiety that was not effectively managed in the 
current study remains and requires further investigation. 
 
Retrospective measurement was seen to accurately reflect the level of anxiety 
experienced at the time. We can be confident that retrospective measurement 
of anxiety is valid and reliable and can, therefore, be used in future studies of 
peri-operative anxiety prevalence. Additionally the current study adds to the 
body of knowledge regarding the use of analogue scale anxiety measurement 
as an appropriate, valid and accurate measurement of state anxiety.  
 
The validation of a VAS scale as a measure of anxiety should be considered in 
the assessment of anxiety during awake interventional procedures performed in 
other clinical settings. Galaal et al (2008) undertook a review of studies 
investigating the anxiety experienced by women undergoing colposcopy, as 
anxiety was felt to contribute to poor attendance for procedures and compliance 
with treatment. Rapid and accurate anxiety assessment before and during such 
awake procedures, would allow health care professionals to respond more 
effectively to patients who are anxious and, therefore, improve the patients 
experience and potentially their treatment efficacy.  
 
It is known that regional blocks can fail because of poor patient compliance, 
which is often associated with anxiety and stress (Rerkasem & Rothwell 2009). 
Where poor compliance is extreme, conversion to general anaesthesia is 
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required exposing the patient to anaesthetic techniques generally considered to 
place the patient at more risk and potentially longer hospital stay (Rerkasem & 
Rothwell 2009, Faccenda & Finucane 2001). Therefore, the continued 
investigation of intra-operative and intra-procedural anxiety management for 
awake patients is crucial to ensure their intra-operative safety as well as 
improving their surgical and procedural experience, comfort and post-operative 
well being.  
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Appendix 1 
 
 
 
 
 
Dear 
 
You have recently undergone an operation in Bradford Teaching Hospitals 
under a local or regional anaesthetic. Local and regional anaesthetics are being 
used more and more frequently these days and we are keen to investigate how 
patients feel about this experience. 
 
To help us with this, we would be grateful if you would consider taking part in a 
research study. The information sent with this letter explains the study and 
contains questionnaires which ask you about how you felt before, during and 
after your recent operation. If you would like to be part of the study please 
complete and return the questionnaires. 
 
The study is being carried out by Ms Jayne Cunnington8, a senior theatre nurse 
who is conducting this research with our support and cooperation. Contact 
details for Jayne, should you need to ask any questions, are included in the 
attached information sheet. 
 
As a matter of routine, you will receive a polite reminder letter in about two 
weeks. Because we are keeping patient responses anonymous, this will be sent 
to all patients. Please ignore the reminder letter if you have already returned 
your questionnaire, or if you do not wish to do so. You will not receive any 
further correspondence relating to the study after this.  
 
Thank you for help and support. I hope you are recovering well after your recent 
operation. 
 
 
Mr                                                                       Ms Jayne Cunnington 
 
 
Consultant Vascular Surgeon            Training and Development Co-ordinator  
                                                           Theatres 
Bradford Teaching Hospitals             Bradford Teaching Hospitals 
                                                          
8
 Materials addressed to Ms Cunnington refer to the author, who during the completion 
of the study has changed surname 
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Appendix 2 
 
 
 
 
 
 
Dear 
 
You have recently undergone an operation in Bradford Teaching Hospitals 
under a local or regional anaesthetic. Local and regional anaesthetics are being 
used more and more frequently these days and we are keen to investigate how 
patients feel about this experience. 
 
To help us with this, we would be grateful if you would consider taking part in a 
research study. The information sent with this letter explains the study and 
contains questionnaires which ask you about how you felt before, during and 
after your recent operation. If you would like to be part of the study please 
complete and return the questionnaires. 
 
The study is being carried out by Ms Jayne Cunnington, a senior theatre nurse 
who is conducting this research with our support and cooperation. Contact 
details for Jayne, should you need to ask any questions, are included in the 
attached information sheet. 
 
As a matter of routine, you will receive a polite reminder letter in about two 
weeks. Because we are keeping patient responses anonymous, this will be sent 
to all patients. Please ignore the reminder letter if you have already returned 
your questionnaire or if you do not wish to do so. You will not receive any 
further correspondence relating to the study after this.  
 
Thank you for help and support. I hope you are recovering well after your recent 
operation. 
 
 
Mr                                                                      Ms Jayne Cunnington                                                           
 
 
Consultant Plastic Surgeon               Training and Development Co-ordinator  
                                                          Theatres                                  
Bradford Teaching Hospitals            Bradford Teaching Hospitals                                                                                   
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Appendix 7 
 
 
Attitudes and Experiences of Previous Surgery             
The following scales ask you about your experiences of anxiety during previous 
surgery.  On each of the 0-10 scales, please tick one box only, to indicate how 
anxious you felt, anywhere between 0 and 10.  (0 = no anxiety; 10 = extreme 
anxiety) 
1. Would you please indicate by ticking a box on the scale below, how 
anxious you felt immediately BEFORE the operation you had recently. 
0 1 2 3 4 5 6 7 8 9 10 
 
 
2. Would you please indicate by ticking a box on the scale below, how 
anxious you felt DURING your recent operation. 
0 1 2 3 4 5 6 7 8 9 10 
 
 
3. Would you please indicate by ticking a box on the scale below, how 
anxious you felt immediately AFTER your recent operation. 
0 1 2 3 4 5 6 7 8 9 10 
 
 
4. During the operation you had recently, were you fully aware of everything 
that was happening to you? Please tick:  
Yes No 
 
 
5. Did the doctor give you a drug to make you feel sleepy? Please tick:  
Yes No 
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6. If you have had an operation or operations before (other than your most 
recent operation), would you focus on the MOST VIVID EXPERIENCE 
and tick a box on the scale below to rate the anxiety you felt at that time. 
  
0 1 2 3 4 5 6 7 8 9 10 
 
7. Would you like a summary of the research findings when the study is 
complete? 
 
Yes No 
                                
If yes, please insert your contact details below: 
 
Name…...………………………………………………………. 
 
Address ………………………………………………………….                                                                                                                           
 
…………………………………………………………………... 
 
Post code.………………………………………………………... 
 
Telephone …... ………………………………………………...... 
 
Email ……………………………………………………………. 
 
 
Thank you so much for taking part in this research. 
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Appendix 8 
 
PATIENT INFORMATION SHEET      
 
Project Title: Anxiety that may be experienced by patients having vascular 
and plastic surgery operations under local anaesthetic. 
 
         You are being invited to take part in a research study. It is important that you 
understand why the research is being done and what it will involve, before you decide 
to take part. Please take time to read the following information carefully and discuss it 
with others if you wish. Please ask if there is anything that is unclear or if you would 
like more information.  
Thank you for reading this. 
 
Why is this study being done? 
         Vascular and plastic surgical patients routinely have procedures performed under 
local or regional anaesthesia. 
 
What is local/regional anaesthesia? 
 
         Local anaesthesia is the numbing of a small part of the body. This is what you 
receive at the dentist before a filling. The area is therefore completely numb which 
allows surgery to be carried out without pain.  
         Regional anaesthesia involves numbing a much larger area of the body. This 
technique is used for surgery that requires a wider area of anaesthesia.  
         It is becoming more common for patients to have their operations performed 
whilst they are awake, having a local or regional anaesthetic. I am keen to find out 
how patients feel about this, in particular whether patients feel anxious before, during 
or after the procedures. 
 
What does the study involve? 
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          If you are willing to be involved in the study you will be asked to fill in the 3 
questionnaires that are included with this information sheet.  
         The first questionnaire asks you about how you felt before, during and after your 
operation. The second questionnaire asks you how anxious you get about things 
generally and the third asks you about your most recent and previous experiences of 
having an operation. Each questionnaire should only take about 10 minutes to 
complete.  
          I would also like to listen to what people have to say who indicate that they 
experienced considerable levels of anxiety before, during and after their operation in a 
second part of the study. This is so we can better understand and help people in the 
future. In this second part, I would like to interview 20 people. The interviews will be 
recorded using a tape recorder so that the information can be analysed later. 
          If you are interested in taking part in the interview, please tick the box 
indicated on the enclosed sheet and I will contact you at a later date. If you are then 
still interested in being interviewed, you will be asked to sign a consent form before 
the interview takes place. If more than 20 people are interested in taking part in the 
second part of the study we will randomly select the 20 participants. 
          If you do not wish to take part in the interview then I would be really grateful if 
you would still send back your completed questionnaires.   
Who is doing the study? 
          My name is Jayne Cunnington. I have been working as a nurse in Bradford 
operating theatres for many years and I am presently working towards an academic 
training qualification (PhD). 
Why have I been chosen? 
          You have recently had a vascular or plastic surgical operation, performed under 
local or regional anaesthesia and are therefore invited to take part and share your 
experience.  
Do I have to take part? 
          Any decision to take part in the study is entirely voluntary. You are free to 
withdraw at any time and do not have to give a reason. Deciding not to take part will 
not affect the standard of care you receive. 
 What will happen to me if I take part? 
          If you do decide to take part, please could you very kindly take the time to 
complete the questionnaires you have received in the post and send them back to me 
in the envelope provided as soon as possible. In two weeks time I will send a routine 
reminder to everyone asking them to send back their questionnaires if they are 
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interested in helping with the study. I will not contact you with any further reminders 
after this. 
          Please tick the box on the form to, if you would, be happy to take part in the 
second stage of the study (the interviews). I may then make contact with you at a 
later date to ask you if you would take part in an interview, to discuss your experience 
in more detail.  
          All the information you provide will be treated in the strictest confidence and 
will not affect your present or future care in any way. 
Are there any risks or disadvantages? 
          I don’t anticipate any disadvantages, although I am expecting it to take about 
30 minutes of your time to complete the questionnaires. 
         There will also be the time it takes for the interview, (if you take part in this), 
which will be about an hour. If it is more convenient, I can visit you in your home to 
interview you. 
Are there any advantages? 
         There will not be any advantages, although sharing your experience will lead to 
improving care for patients in the future. 
What do I do next? 
          If you would like to participate in the research, please would you fill in the 
questionnaires and return them in the envelope provided, remembering to tick the box 
if you would like to take part in the interviews. 
What will happen to the results? 
          When the study has finished, the results will be analysed and written up as part 
of my academic qualification. The results may also be presented at conferences. No 
information that can identify you personally will be published or presented. 
          You will be asked if you would like a copy of the research findings. 
This study has been reviewed by Harrogate Local Research Ethics Committee. 
Contact for further information 
Jayne Cunnington, Training and Development Co-ordinator Theatres,  
c/o School of Health Studies, Trinity Road, Bradford, BD5 0BB. 
Telephone 01274 236403 or 01274 364764 
e-mail jayne.cunnington@bradfordhospitals.nhs.uk or      
j.e.cunnington@bradford.ac.uk 
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Appendix 9 
 
Theatres Office, 
Bradford Royal Infirmary, 
Duckworth Lane, 
Bradford, 
BD9 6RJ 
28 April 2006 
 
 
 
Dear , 
 
You may remember a questionnaire pack sent to you through the post some 
days ago, asking you if you would consider taking part in a research project 
following your recent operation. The research aims were to investigate the 
experience of patients having operations under local or regional anaesthetic. I 
am now writing to all patients to remind them about the study. 
If you have decided to take part in the research, this letter is just a polite 
reminder for you to kindly complete and return the questionnaires. 
If you have replied already, please ignore this reminder. 
If you have chosen not to take part in the research then may I thank you for 
taking time to consider the information and please ignore this reminder. 
I must reiterate that your decision to not take part in the research will not affect 
your present or future care in any way. 
 
Many thanks 
 
 
Sincerely, 
 
 
Jayne Cunnington 
Training and Development Co-ordinator 
Bradford Teaching Hospitals 
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Appendix 10 
 
Measures of Acceptability 
 
Anxiety management 
 
1.The CD was useful in helping me to relax while I was having my operation 
 
Strongly agree Agree Neither agree 
or disagree 
Disagree Strongly 
disagree 
 
2. The instructions on the CD were easy to follow 
 
Strongly agree Agree Neither agree 
or disagree 
Disagree Strongly 
disagree 
 
3. The written information was useful 
 
Strongly  
agree 
Agree Neither agree 
or disagree 
Disagree Strongly 
disagree 
 
4. The written information prepared me for what actually happened during my operation 
 
Strongly agree Agree Neither agree 
or disagree 
Disagree Strongly 
disagree 
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Appendix 11 
Measures of Acceptability 
 
 
Handholding 
 
The nurse holding my hand during my operation was helpful 
 
Strongly agree Agree Neither agree 
or disagree 
Disagree Strongly 
disagree 
 
 
The presence of the nurse with me during my operation was helpful 
 
Strongly agree Agree Neither agree 
or disagree 
Disagree  Strongly 
disagree 
 
 
I felt able to talk to the nurse during my operation 
 
Strongly agree Agree Neither agree 
or disagree 
Disagree Strongly 
disagree 
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Appendix 12 
 
PATIENT INFORMATION SHEET   
Project Title: Anxiety that may be experienced by patients having vascular 
and plastic surgery operations under local anaesthetic and how it can be 
most effectively managed. 
         You are being invited to take part in a research study. It is important that 
you understand why the research is being done and what it will involve, before 
you decide whether or not to take part. Please take time to read the following 
information carefully and discuss it with others if you wish. Please ask if there is 
anything that is unclear or if you would like more information.  
Why is this study being done? 
         Vascular and plastic surgical patients routinely have procedures 
performed under local or regional anaesthesia. 
What is local/regional anaesthesia? 
         Local anaesthesia is the numbing of a small part of the body. This is 
similar to what you receive at the dentist before a filling. The area is therefore 
completely numb which allows surgery to be carried out without pain.  
         Regional anaesthesia involves numbing a much larger area of the body. 
This technique is used for surgery that requires a wider area of anaesthesia.  
         It is becoming more common for patients to have their operations 
performed whilst they are awake, having a local or regional anaesthetic. I am 
keen to find out how patients feel about this, in particular whether patients feel 
anxious before, during or after the procedures. I am also keen to find out how 
any anxiety which might be experienced during the operation can be dealt with. 
What does the study involve? 
If you agree to take part in the study you will be allocated randomly to one of 
three study groups, which will determine how you are looked after when you are 
in theatre having your operation. This means you will have an equal chance of 
being in any one of the three groups. This only affects how you are looked after 
in theatre, not your operation itself. The three groups are; 
Group 1. The normal care patients receive in theatre.  
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Group 2. Myself or another theatre practitioner will sit with you during your 
procedure holding your hand, and possibly talking to you. 
Group 3. Whilst waiting on the ward, you will be given an audio-tape to 
listen to and an information sheet. The tape and information sheet will give 
advice on how to feel relaxed during the operation. 
    In all three of the groups you will be asked questions from two questionnaires. 
The first questionnaire asks you how you feel and will be filled in just before and 
just after your operation takes place. The second questionnaire asks you how 
anxious you get about things generally and will be filled in just before your 
operation takes place. Each of these questionnaires takes a few minutes to 
complete.  
   You will also be asked a question at two points during your operation about 
how you are feeling at that time. 
   Readings of your pulse and heart rate will be noted during the procedure, as 
they are noted for all patients.  
Who is doing the study? 
          My name is Jayne Cunnington. I have been working as a senior sister in 
Bradford operating theatres for many years and I am presently working towards 
an academic research training qualification (PhD). This study forms part of that 
qualification. 
Why have I been chosen? 
          You are about to have a vascular or plastic surgical operation, performed 
under local or regional anaesthesia and are therefore invited to take part in the 
study and share your experience.  
Do I have to take part? 
          Any decision to take part in the study is entirely voluntary. You are free to 
withdraw at any time and do not have to give a reason. Whether you decide to 
take part or not will not affect the standard of care you receive. Nor will deciding 
to withdraw later. 
 What will happen to me if I take part? 
          If you are willing to be involved in the study myself or another operating 
theatre practitioner will greet you as you arrive in the operating theatre and will 
stay in the operating theatre throughout your procedure. If you are greeted by a 
theatre practitioner other than myself, they will be undertaking the study on my 
behalf. That person will introduce themselves to you.  
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   What will happen to you in the operating theatre will depend on the study 
group you are part of. In all cases, either myself or another theatre practitioner 
will be in the operating theatre with you to complete the questionnaires.  
   If you are in the first group you will receive the standard care all patients 
receive when they have an operation. This will involve a theatre practitioner 
introducing themselves to you and being in the theatre if you need anything.  
   If you are in the second group, myself or another practitioner will sit with you 
during the operation holding your hand and talking to you if you wish.  
   If you are in the third group you will have read an information leaflet and 
listened to a relaxation tape and will be reminded by myself or another theatre 
practitioner about the relaxation exercise and other information detailed on the 
tape.  
   When your operation is finished and you are comfortable, you will return to the 
ward where your care will continue until you go home. 
    All the information you provide will be treated in the strictest confidence and 
will not affect your present or future care in any way. 
Are there any risks or disadvantages? 
          I don‟t anticipate any risks or disadvantages, although I am expecting it to 
take a few minutes to complete the questionnaires. 
         There will also be the time it takes whilst waiting on the ward to listen to 
the tape and read the information leaflet if you have been allocated to the third 
study group. 
Are there any advantages? 
         There will not be any advantages to you personally, although your 
involvement in the study will help us understand more about patient‟s 
experience of having procedures while they are awake and should lead to 
improving care for patients in the future. 
What do I do next? 
          I will make contact with you once you have had time to read this leaflet, 
and will discuss any questions you may have. If you do wish to participate in the 
study, I will meet you on the day of your admission to hospital, and if you still 
wish to continue, I will ask you to sign a consent form. Myself or another theatre 
practitioner will then see you in the operating theatre on your arrival. 
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What will happen to the results? 
          When the study has finished, the results will be analysed and written up 
as part of my academic qualification. The results may also be presented at 
conferences. No information that can identify you personally will be published or 
presented. 
          You will be asked if you would like a copy of the research findings. 
 
Thank you for taking the time to read this information sheet. 
 
Contact for further information 
Jayne Cunnington, Training and Development Co-ordinator Theatres,  
c/o School of Health Studies, University of Bradford, Unity Building, Trinity Road, 
Bradford, BD5 0BB. 
Telephone 01274 236403 or 01274 364764 
e-mail jayne.cunnington@bradfordhospitals.nhs.uk or      
j.e.cunnington@bradford.ac.uk 
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Dear 
 
You have recently undergone an operation in Bradford Teaching Hospitals under a local 
or regional anaesthetic. Local and regional anaesthetics are being used more and more 
frequently these days and we are keen to investigate how patients feel about this 
experience. 
 
To help us with this, we would be grateful if you would consider taking part in a 
research study. The information sent with this letter explains the study and contains 
questionnaires which ask you about how you felt before, during and after your recent 
operation. If you would like to be part of the study please complete and return the 
questionnaires. 
 
The study is being carried out by Ms Jayne Cunnington, a senior theatre nurse who is 
conducting this research with our support and cooperation. Contact details for Jayne, 
should you need to ask any questions, are included in the attached information sheet. 
 
As a matter of routine, you will receive a polite reminder letter in about two weeks. 
Because we are keeping patient responses anonymous, this will be sent to all patients. 
Please ignore the reminder letter if you have already returned your questionnaire, or if 
you do not wish to do so. You will not receive any further correspondence relating to 
the study after this.  
 
Thank you for help and support. I hope you are recovering well after your recent 
operation. 
 
 
Mr                                                                       Ms Jayne Cunnington 
 
 
Consultant Vascular Surgeon            Training and Development Co-ordinator Theatres 
Bradford Teaching Hospitals             Bradford Teaching Hospitals 
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Appendix 14 
 
 
 
 
 
 
 
 
 
Dear 
 
You have recently undergone an operation in Bradford Teaching Hospitals under a local 
or regional anaesthetic. Local and regional anaesthetics are being used more and more 
frequently these days and we are keen to investigate how patients feel about this 
experience. 
 
To help us with this, we would be grateful if you would consider taking part in a 
research study. The information sent with this letter explains the study and contains 
questionnaires which ask you about how you felt before, during and after your recent 
operation. If you would like to be part of the study please complete and return the 
questionnaires. 
 
The study is being carried out by Ms Jayne Cunnington, a senior theatre nurse who is 
conducting this research with our support and cooperation. Contact details for Jayne, 
should you need to ask any questions, are included in the attached information sheet. 
 
As a matter of routine, you will receive a polite reminder letter in about two weeks. 
Because we are keeping patient responses anonymous, this will be sent to all patients. 
Please ignore the reminder letter if you have already returned your questionnaire or if 
you do not wish to do so. You will not receive any further correspondence relating to 
the study after this.  
 
Thank you for help and support. I hope you are recovering well after your recent 
operation. 
 
 
Mr                                                                      Ms Jayne Cunnington                                                           
 
 
Consultant Plastic Surgeon               Training and Development Co-ordinator Theatres                             
Bradford Teaching Hospitals            Bradford Teaching Hospitals                                                                                   
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Appendix 15 
 
 
 
Training and Development Co-ordinator 
Bradford Teaching Hospitals NHS Foundation Trust 
Theatres Office 
Bradford Royal Infirmary 
Duckworth Lane 
Bradford 
BD9 6RJ  
 
In regards to: Research study titled; Exploration of the prevalence of anxiety 
experienced by patients having plastic and vascular procedures under 
local and regional anaesthesia and the management of intra-operative 
anxiety. 
REC reference: 06/Q1205/216 
Dear Dr              , 
I am writing to inform you that a patient of yours Mr/Mrs………, agreed to take 
part in the above research project. The study is a pilot randomised control trial 
of interventions to manage intra-operative anxiety. The interventions are 
described below; 
 Control group. The theatre practitioner caring for the patient will 
introduce themselves to the patient and will say that they will be in the 
operating theatre to respond to any questions the patient may have. 
The practitioner will not remain with the patient. This is common 
practice for care of the awake patient in theatre. (Findings from the 
control group will validate findings from an earlier study exploring the 
prevalence of pre-, intra- and post-operative anxiety.)  
 
 Handholding. Handholding is an intervention based on the notion 
that the patient‟s anxiety is being managed by someone other than 
the patient. The intervention has been described as sitting with the 
patient throughout their procedure, holding their hand. Handholding 
has also been described in terms of a reassuring presence of the 
nurse and as touch having a calming effect (Moon and Cho 2001). 
The verbal interaction between the practitioner and the patient will be 
limited to general conversation. 
 
 Information and anxiety management package. The information 
and anxiety management package is an intervention based on the 
notion that the patient‟s anxiety is managed by themselves. This will 
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consist of a leaflet and 20 minute audiotape. The audio tape will give 
instructions on relaxation techniques against a background of relaxing 
music. The leaflet will contain information about the procedure. 
Patients who are randomised into this group will be cared for by a 
theatre practitioner who will verbally reinforce the information 
contained on the tape during the procedure. 
 
Mr/Mrs………… was allocated to the…………… intervention (or control) group 
and may wish to discuss this with you. The vascular and plastic consultants are 
fully aware and supportive of the research. If you require any further information 
regarding the study, please do not hesitate to contact me at the above address. 
 
 
 
Sincerely, 
 
 
 
Jayne Cunnington 
Group Training and Development Co-ordinator 
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Subjective Units of Discomfort 
Visual Analogue Scale of Intra-operative Anxiety Ratings 
The following scale is an anxiety rating between 0 and 10 (0 = no anxiety; 10 = extreme anxiety) 
1. First reading one third into procedure 
 
l_________l__________l__________l__________l__________l__________l__________l__________l__________l_________l 
0                 1                   2                   3                   4                   5                    6                   7                  8                    9              10  
 
2. Second reading two thirds into procedure 
 
l__________l__________l__________l__________l__________l__________l__________l__________l__________l_________l 
0                   1                   2                   3                   4                   5                   6                   7                   8                   9              10  
 
 
Patient ID number----------------------------------------------- 
A
p
p
e
n
d
ix
 1
6
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Subjective Units of Discomfort (cont) 
 
One third into procedure time     
                                               Two thirds into procedure time 
BP                                                                                                 BP 
     ------------------------------------                                                           -------------------------------------- 
Pulse                                                                                             Pulse 
      -----------------------------------                                                            -------------------------------------- 
O2 SA                                                                                            O2 SA 
       -----------------------------------                                                            -------------------------------------        
Resps                                                                                             Resps 
       -----------------------------------                                                             ------------------------------------ 
 
Patient ID number 
 
------------------------------------------
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Appendix 17 
 
 
RELAXATION TECHNIQUE (Benson 1975) 
PROMPT SHEET 
 
 Lay/sit quietly 
 
 Close your eyes 
 
 Deeply relax all your muscles  
 
 Start with your feet and progress up to your face  
 
relax the muscles in your feet 
relax the muscles in your legs 
relax the muscles in your abdomen 
relax the muscles in your chest 
relax the muscles in your back 
relax the muscles in your shoulders 
relax the muscles in your hands 
relax the muscles in your arms 
relax the muscles in your neck 
relax the muscles in your face 
 
 Breathe through your nose 
 
 Become aware of your breathing 
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 Breathe in an out and as you breathe out say „one‟ to yourself 
For example, breathe IN….OUT, “ONE”. 
 
 Breathe easily and naturally 
 
 When you finish lay/sit quietly for several minutes, keeping your 
eyes closed 
 
 Then open your eyes, but remain quiet for a few minutes 
 
 If you are distracted, return to breathing and repeating “ONE”  
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Appendix 18 
 
What will happen before during and after your plastic surgery procedure 
 
After you agree to be in the study 
   You have been allocated to group 3 of the study. We are asking you to listen 
to an audio-tape which describes how to relax before and during your operation. 
You may wish to lie on your bed or sit on a chair while you are listening to the 
tape so you can practice relaxing. In addition, this leaflet describes what will 
happen to you before, during and after your operation. 
   Soon after you arrive on the ward you will go through an admission process 
and be prepared for going to the operating theatre.   
Going to theatre 
   When the time arrives for you to go to theatre, a porter will arrive on the ward 
with a slip of paper with your name on. A nurse from the ward will then come to 
you and check your details against the slip of paper to make sure you are the 
correct patient going to theatre for the correct procedure. You may then be 
asked if you would prefer to walk to theatre, or be transported on a trolley. Most 
patients prefer to walk, but you can go to theatre on a trolley if you wish. The 
ward nurse and the porter will accompany you to the operating theatre. 
The anaesthetic room 
   When you arrive in the anaesthetic room you will be greeted by either myself 
or another theatre practitioner who has been trained to carry out the research 
on my behalf. You will get onto a theatre trolley at this point. Either myself or the 
theatre practitioner carrying out the research, will stay with you from this point 
until after your operation when you are settled in the recovery room. We will ask 
you some questions from two questionnaires about how you are feeling and 
how anxious you get about things generally. 
   You will then have your details checked again by the theatre staff as a routine 
safety precaution. 
   You will be attached to heart, blood pressure and oxygen monitoring 
machinery in the anaesthetic room which is routine for all patients. It will mean 
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having a blood pressure cuff on your arm and a peg that fits on your finger. This 
allows us to keep a close eye on your general health during the operation. 
   You will wait in the anaesthetic room until the theatre team are ready for you 
to have your operation.  
The local anaesthetic 
   The surgeon will need to numb the area you are being operated on with a 
local anaesthetic injection. The surgeon may choose to do this in the 
anaesthetic room, or wait until you are taken into the operating theatre for your 
procedure. The injection is the same as those you will probably have had at the 
dentist. It might sting at first but will soon wear off and will leave the area 
completely numb. The surgeon will make sure you can‟t feel anything before he 
starts the operation. 
During the operation 
   You will be wheeled into theatre where your operation will take place. You will 
see the surgeon and his team and they will be wearing sterile gowns. One of 
the team will clean the area you are having an operation on with some 
antiseptic solution and cover you with sterile drapes, making sure you feel 
comfortable. This process helps protect you from getting a wound infection. The 
surgeon will start the operation. 
   Myself or another theatre practitioner who is carrying out the research, will be 
standing near you and able to give you any assistance you need. We will 
remind you about the information on the tape to assist you with the relaxation 
technique. 
   During the operation you will be asked questions about a third and two thirds 
into the procedure, about whether you are feeling anxious at that time. At the 
same time, we will note readings from the heart monitor, which will be done 
routinely for all patients. 
   When your operation is finished, the sterile drapes will be removed and a 
dressing applied to the wound area. You will then have your heart monitoring 
equipment removed. Myself or another theatre practitioner carrying out the 
research will escort you from theatre into the recovery room where you will wait 
for a ward nurse to take you back to the ward. 
The recovery room and back to the ward 
   In the recovery room you will have heart rate, blood pressure and oxygen 
levels checked again by the nurse looking after you, as is routine for all patients. 
Myself or another theatre practitioner carrying out the research will ask you 
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some final questions in the recovery room about how you are feeling at this 
point and about whether you found the relaxation tape useful. 
   The recovery nurse will ask you if you are comfortable and will make sure you 
are well before your care is handed over to the ward.  
   The recovery nurse will telephone the ward and ask for a nurse to come and 
collect you. When the nurse arrives from the ward, the recovery nurse will tell 
her what has happened to you while you have been in theatre. A porter will then 
take you back to the ward with the nurse 
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Appendix 19 
 
What will happen before during and after your carotid surgery procedure 
 
After you agree to be in the study 
   You have been allocated to group 3 of the study. We are asking you to listen 
to an audio-tape which describes how to relax before and during your operation. 
You may wish to lie on your bed or sit on a chair while you are listening to the 
tape so you can practice relaxing. In addition, this leaflet describes what will 
happen to you before, during and after your operation. 
Day of surgery 
   When the time arrives for you to go to theatre, a porter will arrive on the ward 
with a slip of paper with your name on. A nurse from the ward will then come to 
you and check your details against the slip of paper to make sure you are the 
correct patient going to theatre for the correct procedure. The ward nurse and 
the porter will accompany you to the operating theatre. 
The anaesthetic room 
   When you arrive in the anaesthetic room you will be greeted by either myself 
or another theatre practitioner who has been trained to carry out the research 
on my behalf. You will be transferred onto a theatre trolley at this point. Either 
myself or the theatre practitioner carrying out the research, will stay with you 
from this point until after your operation when you are settled in the recovery 
room. We will ask you some questions from two questionnaires about how you 
are feeling and how anxious you get about things generally. 
   You will then have your details checked again by the theatre staff as a routine 
safety precaution. 
   You will be attached to heart, blood pressure and oxygen monitoring 
machinery in the anaesthetic room which is routine for all patients. It will mean 
having a blood pressure cuff on your arm and a peg that fits on your finger. This 
allows us to keep a close eye on your general health during the operation. 
Your anaesthetic 
   You are having your operation under regional anaesthetic which is a type of 
local anaesthetic. This means that you need a wide and deep area of the body 
to be numb so that your operation can take place. The anaesthetist will give you 
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an injection in your neck and you might hear it called a „block‟. The anaesthetist 
may decide to give you some medicine before you have the injection to make 
you feel sleepy and relaxed. This feeling will not last long and just helps the 
injection feel more comfortable. The injection might sting at first and will take a 
bit longer than the local injection you may have had at the dentist. It will numb 
the area to be operated on and the surgeon will make sure you can‟t feel 
anything before he starts the operation.  
The anaesthetist will also put a needle into the back of your hand attached to a 
drip which will allow you to have some fluid during the operation. Another 
needle will be put into your arm called an arterial line which monitors your blood 
pressure very accurately.  
During the operation 
   You will be wheeled into theatre where your operation will take place. You will 
see the surgeon and his team and they will be wearing sterile gowns. One of 
the team will clean the area you are having an operation on with some 
antiseptic solution and cover you with sterile drapes, some of which will be over 
your head but the surgeon will make sure you feel comfortable. This process 
helps protect you from getting a wound infection. The surgeon will start the 
operation. 
   Myself or another theatre practitioner who is carrying out the research, will be 
standing near you and able to give you any assistance you need. We will 
remind you about the information on the tape to assist you with the relaxation 
technique. 
   During the operation you will be asked questions about a third and two thirds 
into the procedure, about whether you are feeling anxious at that time. At the 
same time, we will note readings from the heart monitor, which will be done 
routinely for all patients. 
   During your operation the surgeon will want to check that the surgery is not 
causing any weakness in your arm. To do this he will ask you to squeeze 
someone‟s hand, or he may ask you to squeeze a toy that makes a noise so 
that he can „hear‟ the strength in your hand. He will also want to check you are 
all right generally and will ask you questions occasionally throughout the 
procedure. 
   When your operation is finished, the sterile drapes will be removed and a 
dressing applied to the wound area. You will then have your heart monitoring 
equipment removed. Myself or another theatre practitioner carrying out the 
research will escort you from theatre into the recovery room where you will 
spend some time before a ward nurse takes you back to the ward. 
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The recovery room and back to the ward 
   In the recovery room you will have heart rate, blood pressure and oxygen 
levels checked again by the nurse looking after you, as is routine for all patients. 
Myself or another theatre practitioner carrying out the research will ask you 
some final questions in the recovery room about how you are feeling at this 
point and about whether you found the relaxation tape useful. 
   You will stay in the recovery room for about two hours as patients having this 
surgery do routinely. The recovery nurse will monitor your blood pressure and 
how you feel generally throughout your stay in the recovery room. The recovery 
nurse and the doctors will also keep checking that you are not experiencing any 
weakness in your arm. 
      The recovery nurse will ask you if you are comfortable and will make sure 
you are well before your care is handed over to the ward. You will go back to a 
different ward to the one where you were before your operation. This ward looks 
after patients who need a nurse to look after them more closely in the 
immediate period after their operation. 
   When the recovery nurse is happy that you are well and comfortable, she will 
telephone the ward and ask for a nurse to come and collect you. When the 
nurse arrives from the ward, the recovery nurse will tell her what has happened 
to you while you have been in theatre. A porter will then take you back to the 
ward with the nurse. 
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Appendix 20 
 
What will happen before during and after your fistula surgery procedure 
 
After you agree to be in the study 
   You have been allocated to group 3 of the study. We are asking you to listen 
to an audio-tape which describes how to relax before and during your operation. 
You may wish to lie on your bed or sit on a chair while you are listening to the 
tape so you can practice relaxing. In addition, this leaflet describes what will 
happen to you before, during and after your operation. 
Day of surgery 
   When the time arrives for you to go to theatre, a porter will arrive on the ward 
with a slip of paper with your name on. A nurse from the ward will then come to 
you and check your details against the slip of paper to make sure you are the 
correct patient going to theatre for the correct procedure. The ward nurse and 
the porter will accompany you to the operating theatre. 
The anaesthetic room 
   When you arrive in the anaesthetic room you will be greeted by either myself 
or another theatre practitioner who has been trained to carry out the research 
on my behalf. You will be transferred onto a theatre trolley at this point. Either 
myself or the theatre practitioner carrying out the research, will stay with you 
from this point until after your operation when you are settled in the recovery 
room. We will ask you some questions from two questionnaires about how you 
are feeling and how anxious you get about things generally. 
   You will then have your details checked again by the theatre staff as a routine 
safety precaution. 
   You will be attached to heart, blood pressure and oxygen monitoring 
machinery in the anaesthetic room which is routine for all patients. It will mean 
having a blood pressure cuff on your arm and a peg that fits on your finger. This 
allows us to keep a close eye on your general health during the operation. 
Your anaesthetic 
   You are having your operation under regional anaesthetic which is a type of 
local anaesthetic. This means that you need a wide and deep area of the body 
to be numb so that your operation can take place. The anaesthetist will give you 
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an injection in your arm and you might hear it called a „block‟. The injection 
might sting at first and will take a bit longer than the local injection you may 
have had at the dentist. It will numb the area to be operated on and the surgeon 
will make sure you can‟t feel anything before he starts the operation. 
Sometimes the surgeon will put some more local anaesthetic in your arm during 
the procedure which prolongs the anaesthetic, but you won‟t feel this as your 
arm will already be numb. 
The anaesthetist will also put a needle into the back of your hand attached to a 
drip which will allow you to have some fluid during the operation.  
During the operation 
   You will be wheeled into theatre where your operation will take place. You will 
see the surgeon and his team and they will be wearing sterile gowns. One of 
the team will clean the area you are having an operation on with some 
antiseptic solution and cover you with sterile drapes. This process helps protect 
you from getting a wound infection. The surgeon will start the operation. 
   Myself or another theatre practitioner who is carrying out the research, will be 
standing near you and able to give you any assistance you need. We will 
remind you about the information on the tape to assist you with the relaxation 
technique. 
   During the operation you will be asked questions about a third and two thirds 
into the procedure, about whether you are feeling anxious at that time. At the 
same time, we will note readings from the heart monitor, which will be done 
routinely for all patients. 
   When your operation is finished, the sterile drapes will be removed and a 
dressing applied to the wound area. You will then have your heart monitoring 
equipment removed. Myself or another theatre practitioner carrying out the 
research will escort you from theatre into the recovery room where you will 
spend some time before a ward nurse takes you back to the ward. 
The recovery room and back to the ward 
   In the recovery room you will have heart rate, blood pressure and oxygen 
levels checked again by the nurse looking after you, as is routine for all patients. 
Myself or another theatre practitioner carrying out the research will ask you 
some final questions in the recovery room about how you are feeling at this 
point and about whether you found the relaxation tape useful. 
      The recovery nurse will ask you if you are comfortable and will make sure 
you are well before your care is handed over to the ward.   When the recovery 
nurse is happy that you are recovering well, she will telephone the ward and ask 
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for a nurse to come and collect you. When the nurse arrives from the ward, the 
recovery nurse will tell her what has happened to you while you have been in 
theatre. A porter will then take you back to the ward with the nurse. 
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